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IN THE LAND OF MAKE-BELIEVE: AN AFRIAL PLATFORM FOR CAMERAMEN.—[See page 169] 
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Every exclusive feature in the Lin- 
coln car was so selected. Each 
proved itself technically sound; 
each became an essential factor 
in making this car indisputably a 


masterpiece. 
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UR series of traffic articles has now 
reached the point where something 
in the direction of constructive sugges- 
tions is in order. We are not without 


resources in this direction. We have dis- 
cussed the matter with various gentlemen, 
who, administrators of the law 
delvers into the statistics, may be 
sumed to have opinions worthy of atten- 
tion. But the main prerequisite for uni- 
formity of law is cooperation. If there 
are existing agencies through which such 
cooperation between the states is in the 
way of being obtained, and if we go ahead 
without consultation with these agencies, 
we are quite likely not to run 
counter to their program, Their ideas 
might be better than ours, ours might be 
better than theirs; but whichever way 
this comparison might run, promulgation 
of our ideas in the face of theirs coulc 
only result in “spilling the beans.” 


as or as 


as- 


as as 


N admirable way turns up of avoiding 
this. On January 24th and 25th the 
Motor Vehicle Commissioners of ten East- 
ern States met in conference in New York. 


They do this fairly often—they have a 
permanent organization, in fact, through 
which they keep track of one another’s 


troubles and one another’s ideas. It 
f.irly obvious that at this conference ma- 
terial would be developed bearing upon 
our series, and equally that contact could 
be made by our editors with these various 
administrators. So we have held the 
third article of our series over until 
Aprf, since we cannot wait until after the 


was 


corference to write it, and still get it in 
the, March issue. As we type these re- 
marks, we have talked with three of the 
Commissioners, seen their conference in 
session, and are amply assured that our 
third article will be the better for the 
delay. It will probably be given over to 


a discussion of the organization, the aims 
and the procedure of the conference, and 
an indication of just what is to be ac- 
complished by this voluntary banding to- 
gether of the State administrative officers. 


R. ALFRED ABRAMS is 

the electronic system marches on. 
In at least one respect the death of the 
founder clears the atmosphere. No longer 
ean it be claimed that only Abrams 
competent to make a test on which judg- 
ment of his system shall be based. No 
longer can our investigation be footballed 
back and forth from the practitioner to 
Abrams, from Abrams to the practitioner. 
It will now be necessary for the electronic 
technique to stand on its own feet or in- 
gloriously to fall. Which, the next few 
months will doubtless determine. 


dead: but 


is 


N THE meantime, in far away Aus- 

tralia the Abrams treatment is break- 
ing into the newspapers, inflaming the 
public mind, and absorbing the attention 
of dominion cabinets. Attention being 
focussed om the electronic diagnosis and 
treatment through a demonstration of 
some sort staged in New Zealand, the 
papers of Brisbane, Sydney and other 
continental cities demanded that their re- 
spective governments conduct an investi- 
gation. Medical opinion was sought by 
the authorities, and was of course ad- 
verse; whereupon the authorities dropped 
the matter. Not so the newspapers. 
Screaming headlines about gevernmental 
inertia and suffering humanity alternated 
with facsimile reproductions of cable- 
grams from Abrams himself, offering to 
extend help to an investigation “in any 
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way possible’—our readers will observe 
a familiar note. Letters from people who 
heve been cured of incurable cancers in a 
few days vie for position with other com 
munications denouncing Abrams as a 
faker. The Screntiric AMERICAN investi- 
gation is quoted in numerous ways. One 
paper reproduces our opening article, in 
which we forecast a long and difficult in- 
vestigation, and throws this into the teeth 
of the Australian dectors who presume 
to denounce Abrams more or less offhand 
Governments are quoted as waiting 
the result of ‘our investigation, prepared 
to abide by this result, and emphasizing 
the absurdity of duplicating our work. 
Abrams and the ScIeNTIFIC AMERICAN 
furnishing the major political 
the moment in the Antipodes. 


upon 


are 


issue of 


NCIDENTALLY, our Ahrams investiga- 

tion, as we go to press, is taking to the 
road. All over the country there are 
numerous investigators, some actuated 
purely by the desire to advance science, 
others we fear moved mainly by solicitude 
for their own finances, but all working 
hard in the effort to isolate and identify 
and reduce to order the elusive and 
otic forces which, if there be any truth at 
all in the electronic system, lie behind it. 
We shall call on a number of these gentle- 
men and let them exhibit to us what 
they are doing. It may be that will 
able to show us something startling.; 
it may be that we shall be able to 
their pots of gold and fracture their rain- 
bows as completely we have already 


cha- 


just 
they 
be 


upset 


as 


done in the cases of one or two local re 
searchers. 3ut whatever the results of 
our contact with them, there will be an 


interesting story to tell. 


ND while a section of the editorial 
i staff is en tour, other things than the 
electronic reactions will come in for atten- 
tion. We shall, for instance, visit the 
great engineering laboratories at Dayton, 
and we shall come away from them with 
a story following out our recent editorial 
“The automobile in the test-tube.” - For 
just as we had begun to flatter ourselves 
that the major problems of motor-car de 
sign were about settled, so that we might 
look forward to a period of comparative 
stability of type, these industrious scien- 
tists turn up some discoveries that give 
every hope of making present-day cars 
and present-day fuels and present-day 
practice look about as modern as the two- 


lungers of 1904, that recently staged an 
endurance race in the streets of New 
York. Of course, that doesn’t mean that 
we should get panicky about the last- 
year’s car that we have, or the this-year’s 
ear that we had thought of buying. The 
factory is always five years or more be- 
hind the laboratory in an industry that 


produces on such a quantity basis 


as does 


this one, and we may therefore be quite 
eertain that, whatever the epoch-making 
nnovations the next few months, they 


will come into actual commercial practice 


in such a way as not to affect the sta- 
bility of the industry. 
UR traveling member “tgp get as far 
west at Riverbank, IIL, where stand 


the magnificent laboratories pinion in 
a recent issue, the hobby of Celonel George 
Fabyan. We have already told the 
laboratories, as such. Now we be 
able to put before our readers. their 
specific work in sound, human hearing, 
X-ray therapeutics, and other interesting 
fields. 


about 


shall 
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Quality is synonymous with 
long life in Federal Motor 
Trucks. They have been manu- 
factured for fourteen years In the work of getting materials t 


t 
builing job Fede al Trucks 


with the one idea of siving Sow tow STI ie a 


many years of service—at foc" ie 
lowest cost per year. Federal estes 
quality is amply substan- 
tiated i in the high resale value. 
Thousands of Federals are now 
operating with over one hun- 
dred thousand miles to their 
credit. - - The purchase of 
Federals is protection for 


your investment. + « «+ 
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HAT most efficient body of men 


known as the Engineering 
Corps of the United States 


Army has designed four powerful dredges 








loosens up the sand or other material, which is sucked 
for maintaining the harbor entrances and up with the water by the pump and discharged into the 
channels of the United States, contracts for two of hoppers. When the bottom is hard, powerful jets of 
which have already been placed. Particular interest water are discharged against the material, and the 
is attached to these ships because they will be driven rush of water is sufficiently powerful to loosen anything 
entirely by electric power, generated in a combination short of rock. 
of Diesel engines directly connected to Westinghouse The power plant consists of three 1000-horsepower 
generators. Broadly speaking, they are modeled upon Diesel engines, each of which is directly connected to a 
the general lines of the existing steam dredges of the 700-kilowatt Westinghouse generator. There are also 
Engineering Corps, but in 





Keeping Open Our Harbor Channels 


and lowering of the dredging ladder. 
The vertical movement of the ladder is 
controlled by cables, which lead te the 
top of a steel A-frame, mounted astride the well, and 
down to the lower end of the dredging ladder. 

It is doubtful if anywhere else, either afloat or 
ashore, are so many different applications of electricity 
to be found grouped together in so small and restricted 
a space. In addition to driving the propellers the 
electricity opens and shuts the hopper doors, pumps the 
supply of water and fuel oil, compresses sir for blowing 
the whistle, makes ice and maintains cold storage, 
heats and ventilates the ship, 





addition to the electric drive 


warms the fuel oil, runs the 





they embody many other im- 
provements looking to high 
efficiency of operation. 

Each dredge is 268 feet 5 
inches in length over all, its 
beam is 46 feet and its depth 
22 feet 6 inches. Amidships 
are four large hoppers with 




















machine shop tools, handles 
the anchors, 
winches and capstans, heats 


operates 


the water, steers the ship, 
cooks the meals, and—lights 
the cigars, cigurettes and 
pipes if you please. On each 


dredge are 56 electric lights, 











100) electric heaters, 25 ele 





a combined capacity of 1250 
cubie yards. The hoppers 
arranged two on each side 
of a central well, open to the sea, within which is lo- 
cated a 26-inch pipe 45 feet long, which is carried in a 
frame of steel lattice work. The upper end of the 
frame is hinged to enable the pipe to be lowered to the 
river bottom for dredging operations. At its upper end 
the pipe connects through a flexible joint to the suction 
end of an SOO-horsepower centrifugal pump. At the other 
or lower end is a heavy steel gridiron which is known 
technically as the drag. In dredging, the drag is 
lowered to the bottom of the channel, the pump is 
started, and the ship is run slowly along the course to 
be dredged out. The drag, acting like a powerful claw, 


several auxiliary generating units. These three engines 
are located in the engine rooms, one of which is for- 
ward of the hoppers and the other aft of them. The 
current for driving the ship is led to two 800-horse- 
power Westinghouse motors each of which is direct- 
connected to its own propeller, and these form the 
actual propelling machinery of the dredge. The control 
of these motors is centered in a hand-wheel in the pilot 
house, so that the navigating officer can control the 
ship directly without the intervention of the engine- 
room staff. Electric power is also used for the opera- 
tion of the powerful suction pumps and for the raising 


Plan showing arrangement of engine rooms, hoppers and dredging mechanism tric fans, and two electric 


ranges. Mr. W. H. Easton 
of the Westinghouse Company is probably correct in 
stating that these dredges are the first habitation of 
civilized man where fire in some form or other is not 
needed. We understand that the United States Engi 
neering Corps will make careful tests of the equipment 
of these dredges under all conditions of operation, and 
will publish the results. The work dene by the army 
in establishing and maintaining the harbors of the 
United States includes deepening Boston from 20 to 40 
feet; New York from 19 to 40 feet; Norfolk from 
12-19 to 35-40 feet; New Orleans from 9 to 30-35 feet 
and many other harbors from 8 or 9 to 30-35 feet. 
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New, Diesel-electric dredge for army engineers. Length, 268 feet 5 inches; beam, 46 feet; depth, 22 feet 6 inches; hopper capacity, 1250 cubic yards. Two of these 


are being built. They will keep open the channels of our harbors and rivers 
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Necessity Mothers the Fisherman 
Taking the Smell and the Sails Out of His Daily Routine 


By James H. Collins 


wamemiOW beautiful! 
|} exclaim the 























spectators, as 
two gallant fish 
ing chooners, 
clouds of sail, 
victory off Gloucester 


ire the last word in 








fishing vessels in ai double 
sense, The last word “el 
on of their great spread of 
cunvas, weatherliness, speed j 
and beauty—with a very little | 


white paint and brass work 
they would be transformed 
into gentlemen’s yachts. And 
the last word as a type that 
has reached its limit of devel 
opment, and is doomed, For / 
no sooner are the races over 


than both schooners are 








hiuled into dry dock 
and their engines re- 
stored The beauty 
that thrilled spec- 
tators is the beauty 
of a dying type, mak- 
ing its last gallant 
tand against a new 
and spectacular 
order of things. 


Our Atlantic coast 


Start of the first official race of fishing schooners off Gloucester—the type of fishing 
vessel now being transformed into motor ships 


fisheries have 
reached a_ stage 
where necessity, the 
mother of invention, 
hus been called in to save and rehabilitate them. 
rst American industry It 
has furnished fighting men for our navies, seamen munity, now fish can be sold by the grocer and butcher. 
for our whalers and clipper merchantmen, pathfinders The offal which was formerly expensive waste can now 
the world’s unexplored regions. For be turned into oil and fish meal at the seaboard, for 
soap making, cattle and poultry food, fertilizers and 


organizations that market other foods. Heretofore 
limited to a few fish dealers and peddlers in the com- 


This was virtually the fi 


ind distoverers in 
nearly three hundred years it has been conducted with 


little change in principle, though steady progress in the 
size of boats, the length of voyages, the improvement 
of fishing gear and metheds. But fishing has become 
less and less profitable with the development of indus- 
tries ashore. The hardy New Englanders who sailed 
out of Gloucester and other shipping ports until fifty 


es 
,) 


years ago found better oppertunities in the factories 
that sprang up in New England, and were also fitted for 
better-paying work by education in the public schools. 
They were replaced: by the equally hardy “Blue Nose” 
of Nova Seotia. With the forest on one side and the 
sea on the other, he was forced to lumbering or fishing 
‘ the agricultural resources of his country 
being meager, But now industry and schools make new 
pportunities for the Nova Scotian, and he no longer 
finds fishing profitable—unless it can be put on an 





for a 





entirely new basis. 

Fish are abundant and the cost of catching them 
only a few cents per pound. But even a short distance 
inlJand the consumer pays five to ten times as much. 
Thus, what should be a staple food, is regarded as a 
luxury. Where the British eat 65 pounds of fish per 
capita yearly, Americans eat less than 15 pounds. 

Worse, by methods of distribution thus far used, fish 
do not always reach the consumer in prime condition. 
From the fishing schooner straight through to the 
peddler with a push cart and tin horn, who hawks 
fish about the streets, the fisherman has fallen behind 
other food industries in production and distributing 
methods, and suffers competition in two ways: First, 
the competition of more efficiently distributed foods. 
Second, the competition of other industries that divert 
man-power., * 

But now the inventor and research expert are com- 
ing to the fisherman's aid. The hard, rough, hazardous 
work aboard fishing vessels, that keeps men away from 
home, is being lightened, and fishing trips shortened, 
by the use of power instead of sail. The motor vessel 
lands fish more quickly after catching. Instead of be 
ing shipped whole, paying freight on waste and ice, 
the fish are dressed at seaboard, cut into filets or sides, 
wrapped in vegetable parchment paper, chilled and 
shipped in various types of insulated containers. Fish 
are not only brought into the great trend toward sani- 
tary package foods, but into the great distributing 


na RIBAS i NA ki hc SA 
Fish filets wrapped in sanitary parchment-paper, with shipping case. Package 
fish of this sort is revolutionizing the industry 


in fact a wide miscellany of other applications. 

Ten or fifteen years ago the fisherman began install- 
ing gasoline engines. The industry is conservative, 
however, and the rising price of gasoline was an ad- 
verse factor. Since then, oil engines of Diesel type in 
sizes us small as five horsepower have been developed, 
and it is predicted that sail will be a thing of the past 
in two years. Of 13,000 tons of craft fishing out of 
Gloucester, 5000 are oil power, 4500 gasoline, 2000 sail, 
and less than 2000 steam. 

With sail, the fisherman spent several days reaching 
the fishing grounds, and when his catch was complete 
set out for port, often against head winds. The length 
of time needed for the return trip was uncertain. It 
might take a week, and each day's delay had its effect 
upen the freshness of his catch. With sail, too, he 
could not leave port without the large crew needed to 
work the vessel. With motor power, it is possible to 
run virtually on schedule, making a round trip in three 
days, a day to go, a day to fish, and a day returning. 
His catch is fresher, he can make a greater number of 
trips in the season, and the vessel is easily worked by 
a small crew when men are scarce. 

Thus, the spic and span yacht-like schooner, the fish- 
erman’s pride, is being transformed. The sails are 
furled down to stay until they rot, except for light 
riding canvas. When they are gone, the booms are 
taken down, leaving only the masts. The fisherman 
turns from sailor to mechanic, spends less time afloat 
and more with his family, and with the wider market 
and better prices in sight, will find his occupation 
more nearly on the level of shore industries that have 
been drawing him away. 

Among other inventors, Uncle Sam has made an im- 
portant betterment through his chemists in the Bureau 
of Fisheries Department of Commerce. This is a chem- 
ical preservative for fishing gear. Nets, seines and 
traps are both fragile and costly—a very simple looking 
piece of gear may represent an investment of many 
thousand dollars. It is subject to salt water, sun, air 
—most of all, marine growths. From the earliest times 
fishermen have sought some preservative that would 
lengthen the life of gear. Tan-bark has been used, and 
tar. These lengthen the life of gear, but make it heavy, 
stiff and difficult to handle. Chemists have found what 
seems to be an ideal preservative in copper 
oleate, which is now available in a soapy 

preparation that, with gasoline, 
makes a solution into which 
gear is dipped. It adds hard- 
ly anything to weight, and 
does not affect flexibility. 
While figures are not yet 
available, it is estimated that 
copper oleate will lengthen 
gear life at least 50 per cent, 
and in some cases double it. 

The quality of fish will be 
greatly improved when in- 
ventors perfect artificial re- 
frigeration units small enough 
to be installed on fishing ves- 
sels. Artificial refrigeration 
is already an important new 
factor in the handling of fish 
ashore, but practical appa- 
ratus for vessels is still in the 
future, and ice is used in- 
stead. 

On the average, only half 
the fish is food, from 30 to 70 
per cent being offal, according 
to variety. Seventy per cent 
of flounder goes into the gar- 
bage can when the consumer 
buys the fish whole, 60 per 
cent of whiting, 55 per cent of 
cod and haddock, 50 per cent 
of mackerel. Yet this waste 
ean be turned into by-prod- 
ucts that come pretty near 
paying the fisherman’s price 
for the fish. Until recently, 
it was not economical to fish- 
ermen to turn offal into by- 
products. The apparatus 
needed for making fish oil and 
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fish meal was obtainable only in large units, and re- 
quired a considerable investment and a large volume 
of offal to work on. Now the inventor has come to 
the fisherman’s aid, and units capable of handling 
waste of a moderate-size fish dealer’s business can be 
secured for less than ten thousand dollars. They are 
virtually automatic in their operation, cooking the 
offal, extracting the oil, drying and grinding the meal 
with only one or two workers. 

One of the really magical inventions for the fisher- 
man is a sheet of paper. Under the new way of butch- 
ering the fish at the seaboard, utilizing the by-products, 
different varieties are cut into filets, steaks and bone- 
less sides, and some small varieties like panfish scaled 
and cleaned ready for cooking. These cuts are wrapped 
in vegetable parchment paper, put away in a cold room 
to chill, and then shipped in insulated containers of 
various types that keep them cool several days. The 
parchment paper is water-proof and odor-proof. Fresh, 
well-cleaned fish have little or no odor, but if these 
filets and steaks did have a “fishy” smell they could 
be put in the grocer’s refrigerator with butter or any 
other delicate food article. Moreover, the housewife 
ean boil a cod or halibut steak in the paper wrapper 
which would retain the odor of cooking, and the 
wrapper prevents loss of moisture or flavor as well. 

The fish filet has brought a revolution in marketing. 
It began experimentally in Boston about two years ago. 
when haddock filets were wrapped in parchment paper 
and shipped without ice to New England towns during 
the cold weather. Summer brought the shipment to an 
end, and they were never made far in- 
land. But one fish dealer’s faith in the g 
idea was so strong that he developed a 
compact box in which a tin container 
holding the wrapped filet could be shipped 
with a moderate quantity of ice. A very 
large part of the difference between sea- 
board and consumer prices of fish is 
freight, not on food, but on ice and offal. 
Success was immediate. Inland grocers 
and butchers found that people who know 
ocean fish only by reputation, became cus- 
tomers for these fish filets. Inventive 
ability has been centered upon shipping- 
packages of various types, packed to carry 
fish filets with the minimum amount of 
ice, and others requiring no ice at all. 
One notably successful package of the 
latter type, patented by its inventor, is 
made of corrugated fiber, and has carried 
shipments of chilled filets clear across the 
continent in summer. Besides making fish 
a peckage food for the grocer and butcher, 
shipments are sent regularly to hotels, 
clubs and institutions. It is estimated 
that people even within easy shipping dis- 
tance of the Atlantic seaboard now eat 
one-quarter as much seafood as they would if it were 
obtainable regularly at reasonable prices—which gives 
some idea of the market the filet fish trade has set out 
to develop. 

This package idea is being successfully applied to 
fish in another way, making it even more staple as a 
food product for the grocery store and butcher shop. 
That is, the packing of cooked fish in glass jars, a 
wonderfully tempting product for the eye when a sil- 
very patterned fish like the mackerel is packed in clear 
liquor. Glass containers dis- 





play fish in the show win- == VERT ET: 
dow, so to speak. ® 
Uncle Sam has put his i 
shoulder to the wheel at the i 
marketing end, through the § 


Bureau of Fisheries making 
surveys of representative 
cities, securing the names of 
wholesale and retail dealers, ‘@ 
with the kinds of fish each 
handles, the sources of sup- 
ply, transportation facilities 
and rates, the preference by 


nationalities for particular | 
kinds of fish, and like data. 3 
Some of the facts brought to i 
light are startling. Louis- id 
ville eats only six pounds of 
fish per capita yearly. Chi- 4 
eago has only 222 exclusive 8 
fish dealers, compared with é 


thousands of butchers and 
grocers, and eats chiefly 
fresh water fish, more than im 
two-thirds of which come 
from Canada. 
unlimited fish at its front 
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A Boston fishing schooner, with motor installed and 
sails furled to stay down till they rot 


door, yet its fish trade is largely local, Massachusetts 
alone consuming 56 per cent of Boston’s total catch, 
and only 11 per cent going beyond New York and 
Pennsylvania. Many inland cities and towns have a 
prejudice against and even fear of salt water fish, 
based on indifferent quality under the old methods of 
shipping whole fish in ice. One promising market sug- 
gestion made by the Bureau of Fisheries is that fish 
be shipped in carload lots, on a regular schedule, 
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piers and any other places where fish are handled. 

The fisherman is going to college. At the University 
of Washington, the College of Fisheries has been in 
operation since 1919, under Dean John N. Cobb, con- 
centrating in Pacific Coast fishing, while in the Hast 
research work on fisheries is being carried out at the 
Massachusetts Institute of Technology. Thus far, the 
vast amount of scientific work on ocean life has been 
done by deep sea expeditions, and along zoological lines 

—very little has been done along the coasts, where the 
fisheries are, and even less from an industrial and 
commercial viewpoint. 

Besides the inventor, the fisherman needs the help 
of the capitalist, the salesman and the advertising raan. 
Commercially, the fish trade has been one of 
dealers, inadequately organized and financed for dis 
tribution, using outworn business methods. Today, 
new money is coming into the butchering and distribu 
tion of fish, new companies are being formed or old 
ones consolidated, and there is noticeable ii 
in business methods. The salesman, given fish in sani 
tary packages, can extend its distribution to grocers 
and butchers. The advertising man, through the 
printed word, can dispel popular prejudice against fish 
and break down serious handicaps like the consumer 
habit that leads people to think of it only on Friday 

But the fisherman needs the inventor most of all. 
From his vessel and his gear, straight 


nprovement 


through to 
packages and by-products, there are opportunities for 
the inventive mind—provided it will tackle the fisher 
man’s peculiar problems after first-hand study. 

Some idea of the field for research, in 
vention and promotion is given by Dean 
Cobb in a summary of possibilities in the 
fish itself. 

A hundred thousand tons ¢éf fish offal, 
such has been thrown away for years, if 
transformed into oil and scrap, is worth 
more than five million dollars. 

But when fish are butchered like meat 
animals, there will be even more valuable 


portions of a fish into oil and serap in 
discriminately is sinful. 

As in the packing industry; there are 
choice tid-bits about fish now going to 
living 


waste because only a few peopie 


along the seaboard know what dainties 
they are and how to cook them 
inland people, the idea of eating fish 
heads sounds fantastic, though they relis! 


To most 


ealf’s head a la vinaigrette. The meat 
found on fishes’ heads is the choicest of 
any part of the body, and the cheeks or 


« 
by-products. To turn all but the edible 





Typical apparatus for reducing fish offal to oil and meal, doing the work auto- 


matically though on a small scale 


dropping off consignments at different towns en route. 

A single minor invention shows the inventive “up- 
lift’ now going on in the fishermen’s business—that 
of rendering fishing vessels and fish markets odorless. 
Fresh fish do not smell, but the slime they leave behind 
in bilge water and on floors and receptacles does—in 
bilge water it smells villainously. It has been found 
that these odors can be eliminated by putting electro- 
lytic hypochloride of soda in the bilge water, and using 
it as a spray or cleansing solution around markets, 


meaty portions found on the sides of the 
heads of salmon and halibut, the choicest 
of all. Cod tongues are another delicacy 
that now go largely to waste for lack of 
popular appreciation, and cod sounds still another. The 
“sound” is the air bladder of a fish, in the eod rela 
tively large; “tongues and sounds” is a constant item 
in the menu of New England hotels and restau 

Fish eggs are another large item of waste in the in 
dustry, going into fish meal if they escape the garbage, 
when they are really a delicacy in 
properly cooked, or in some cases can be made into 
caviar, or canned for use as fish bait 

Likewise, fish yield industrial by-products equivalent 
to the pepsin and 


1urants. 


ihemselves if 


other 
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Boston has The chain-store idea applied to the retailing of fish makes an appeal to the consumer quite different 


from that of the old-fashioned fish peddler 


WOT MT 


pharmaceuticals of the meat 
packing industry 
are used industrially, par- 
ticularly for the-~ clarifying 
of various liquids. Another 
interesting example is the 
use of fish scales to make 
an artificial nacre used in 
making near-pearis. Fish 
re oil is not only a substitute 


Sounds 


ine BE 





i‘, for higher priced oils in 

8 certain industries, but when 

f care is taken to make it of 

' sound quality, can be used 

for edible products after be- 

ing put through the hydro 

genation process. Fish glue 

and fish leather, too, are 
capable of development. 

The fisherman's vocation 

has fallen behind in the gen- 

] eral progress of the food in- 

i: dustries. It now calls for 

rehabilitation through inven 


s tion, research, and _ better 
business methods. This re- 


habilitation it is getting. 
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Arctic Exploration by Aircraft 


“Shenandoah” to Reveal the Secrets of the Uncharted Polar Seas 





HE purpose of naval exploration in 
, " the Arctic is to determine and chart 
if |} the location of land in an area one 
{ hird the size of the United States. 

j This 1,000,000 square miles lying be- 

H Alaska and the North Pole 
ee A single dash 
into such an area determines little. 


tween 
is us yet unexplored. 











To know the area requires search 
und mapping by aerial photography in a systematic 
way. The work of the first summer could accomplish 
reconnuissunce, the possible general location of some 
land, the proof of the feasibility of charting by the 
dirigible “Shenandoah” and by planes equipped for work 
en ice and water, and the establishment of bases with 
dirizgible mooring masts from which the whole work 
could be continued in the future. If any land is lo- 
cated or if the charting proves that land does not exist 
then the United States has added that much to the 
scientific knowledge of the werld. 

Imaginative people who are not interested in this 
dull charting of islands say the United States may, 
through this work, be the first to establish an air route 
from Western Europe to Japan over the top of the 
world. An island here and there as a possible landing 
place is of more interest to those of a practical turn of 
mind. This shert cut from Londen to Tokio would be 
made by flying from Spitzbergen to Nome, Alaska, via 
the Pole. 


2200 nuutical miles, 


The distance between the last two places is 
ubout The cruising radius of the 
“Shenandoah” at fifty knots is 3000 nautical miles witl 
un additional margin of 15 per cent. The real business 
of exploring and charting the region 


By a Member of the Board on Arctic Exploration 


seasons it has been known to last only for six hours. 
At Pt. Barrow the mean temperatures over a number of 
years have been June 35 degrees Fahrenheit, July 41 
degrees Fahrenheit, August 39 degrees Fahrenheit. It 
inight be advisable to cache gasoline here for refuelling. 
Two hundred people could hold the “Shenandoah” in 
a calm while this was done. If a mooring mast could 
be erected herein one season it would be of great use in 
succeeding seasons for securing the “Shenandoah” for 
refuelling. The problem of transporting 60 tons of 
mooring mast and of taking gasoline and workmen to 
Pt. Barrow is involved in this. 

As the “Shenandoah” in crossing high mountains gets 
into rarer atmosphere the helium in the large gas cells 
of the bag expands and would rupture the cells if 
helium were not let out or “valved.” This means a loss 
of helium, which is very valuable. This loss can be 
prevented in ordinary operation where the heights en- 
countered ure considerably less than those of the north- 
ern Rockies. If previous to the flight the greatest ele- 
vation to be met is known, then the “Shenandoah” 
starts with cells partially filled with helium so that 
they will expand to about 100 per cent capacity on 
reaching the highest point, but will not expand to a 
point where valving is necessary. However, to cross 
the 8000-foot Rockies enroute to Seattle, the “Shenan- 
doah” would have to start with gas cells 23 per cent 
short of full. But this presents another interesting 
problem in the performance of the dirigible, namely, 
that with only 77 per cent of gas in the bag there is not 
sufficient lift remaining to buoy up all the gasoline that 
is required for fuel on the trip from Lakehurst to 


this is not small enough to work through the ice as the 
wooden sealers and whalers do, but must wait for 
comparatively clear water. This ship with a mooring 
mast, in addition to reducing the length of trips of the 
“Shenandoah” by two or three hundred miles, also may 
prove valuable in being uble to seek a lee where the 
wind is much less than at the permanent Nome mast. 

Another ship fitted with a mooring mast and sta- 
tioned at Spitzbergen would act as a still further aid 
in shortening the radius required of the “Shenandoah,” 
for suppose that on exploration work in the neighbor- 
hood of the North Pole, adverse winds are encountered 
on the return to Nome (1560 nautical miles from the 
Pole), then the “Shenandoah” could continue on to 
Spitzbergen which is only 640 nautical miles from the 
Pole. Spitzbergen was selected as a base for dirigibles 
by Count Zeppelin as early as 1910. He went there 
with Prince Henry of Prussia and a staff of scientists 
and selected a low open valley as an admirable site 
for an airship base for North Polar work. The Ger- 
mans kept a party on aerological work there until 1914. 

For all this long distance work the “Shenandoah” 
must have good communication by radio. The demand 
has already been put upon radio engineers to double 
the radio transmitting distance from the “Shenandoah,” 
thus improving the ship’s usefulness both as a naval 
scout over long sea reaches and improving one of her 
commercial needs. In addition she will be equipped 
with radio compass for taking bearings on radio trans- 
mitting stations in America and Europe and thus 
assist the navigators in locating her position in the 
polar region, 


Amundsen’s Flight to the Pole 








north of Alaska has confronted aviation 
forcing design 


Short of 


with problems that are 





forward with great strides. 
actual war there has been nothing that 
has acted as more of a prod to designers 
and operators than the order of the Sec 
retary of the Navy to do this work by 
aircraft. 

Roth planes and the dirigible “Shenan- 
doah” are necessary for this work The 





“Shenandoah” is used chiefly because of 


OLAR exploration via the air, barring the premature enterprise of 
the unfortunate Andree, is a totally uncharted field, and those who 
enter it must make their own rules. 
the present aerial attacks upon the pole is indicated, so far as is possible to an announcement made last year by 
in advance, in the long and the short articles on this page. 
also called to the discussion on page 154, in which a member of the Naval 
War College gives us some indication of what the explorers hope to find. 
—THE EDiTor. 


What these rules are to be in 


Altention is 


HE activities of the Navy Department 
in Polar exploration will not be con- 
fined next summer to its own work by 
means of the “Shenandoah.” According 


Secretary Denby, Lieutenant Davison of 
the Navy will command one of the three 
seaplanes with which the Amundsen ex- 
pedition will make the attempt to reach 
the Pole and ultimately cross over to 











her greater cruising radius, but she has 


Alaska itself. 








added advantages in ability to carry con- 
siderable photographic equipment, scientific instru- 
ments, and ability to hover over a spot to take ob 
servations of the sun for fixing locations of places on 
the earth’s surface. The planes are of use for shorter 
flights in the neighborhood of the northern operating 
base. - These planes can secure aerological data that 
can be sent by radio to the United States to acquaint 
the dirigible as te weather cenditions. After the north- 
ern base has been established with a mooring mast for 
the dirigible, the “Shenandoah” could fly by stages 
from Lakehurst, N. J., to the Alaskan base. 

In the selection of a northern base the vicinity of 
Nome, Alaska, offers the best site to an American ex- 


s because of its early accessibility by 


pedition. This 
stenmship, the ice breaking up off Nome in the first 
week of June. It is near the unexplored area and at 
the same time within easy reech by radio of United 
States bases: it has some local facilities for landing the 
masts and other equipment, and it is in 
United States territory. Points in Greenland and 
Spitzbergen are much nearer the Pole than Nome, but 
since one summer month will be spent in establishing 


materials of 


a base only two months of summer are left—July and 
August [wo ships*are being equipped with mooring 
masts, one to be stationed at Nome, the other at Spitz 
bergen. At Nome the mean temperature over a number 
of vears bas been June 45 degrees Fahrenheit, July 51 
degrees Fahrenheit, August 50 degrees Fahrenheit. All 
things considered the vicinity of Nome is the best loca- 
tion Nome is 1500 nautical miles from the Pole. 

whole area this distance 


Pt. Barrow, the 


The exploration of the 
would dictate a more northern base. 
most northern point of Alaska, is 1100 nautical miles 
from the Pole but the ice conditions prevent its be- 
ing reached until the first of August, and then only 
by small vessels especiaily constructed for withstanding 
the force of ice jam and working through the broken 
ice. At Pt. Barrow there is no certainty of landing the 
structure materials and fuel.for a complete base in a 
This is because there is clear water off 


single season 


Pt. Barrow only for two to three weeks and in some 


Seattle. All of this can be obviated by crossing the 
Rockies in the South where they are lower, i. ¢€., by 
flying from Lakehurst to Fort Worth, Texas, 1191 
nautical miles; from Fort Worth to San Diego, 1008 
nautical miles; from San Diego to Puget Sound via 
the coast, 1150 nautical miles. 

The use of gasoline fuel during the long flights neces- 
sary for exploring lightens the ship considerably. This 
means that she is too buovant and would rise to alti- 
tudes not desirable, and that to come down helium 
would have to be “valved,” to make her less buoyant. 
This did not worry the Germans on the short flights 
from Germany to England; but both the Germans and 
English have given considerable thought to this prob- 
lem of becoming lighter as fuel is consumed. On the 
long flights to be made on this expedition this is serious 
und is being cared for in a most interesting way. A 
means has been found for recovering enough water 
from the gasoline burned to make up for the loss of 
weight in gasoline. This water recovery is possible 
because when gasoline burns, one of the products of 
combustion is hydrogen which, when combined with the 
oxygen of the air, gives water sufficient to replace the 
weight of gasoline lost as fuel. With ability to manu- 
facture water ballast on board, the valving of the 
precious helium in descending is avoided. 

Although the winds for July and August average 
seven miles per hour at the Nome base, the “Shenan- 
doah” must be prepared for occasional gales that blow 
here as high as 60 miles per hour during these months. 
To be able to meet adverse winds with a good margin 
of fuel is the chief reason for reducing the length of 
flights considerably below her full cruising radius in 
calm weather. When free in the air she can safely 
ride out a gale but must have sufficient excess of gaso- 
line to permit her to do this and then tie up at the 
end of the storm and refuel. 

A mooring mast for the “Shenandoah” built on a 
ship would serve to advance the base at Nome by the 
amount the ship is able to proceed to the northward 
from Nome as the ice clears. A ship large enough for 


A non-stop flight across the Arctic 
regions is not in contemplation. The distance from 
Spitzbergen to Alaska is about 1750 miles, and it is 
intended to make the flight in relays. The first step 
will take place early next summer, when the planes 
will be carried by ship to the edge of the ice pack; 
which, it is expected, will be found at a distance 
of about 450 miles from the North Pole. From this 
point flights will be made to the Pole, where there will 
be established a depot of supplies of food and fuel. 
For this bold undertaking Amundsen has chosen the 
Dornier Dolphin flying boat which has been so built 
that it can take off with equal facility from ice, snow, 
or water, and, of course, make corresponding landings. 
Each seaplane will carry radio of sufficient range to 
enable it to keep in communication with the depot ship. 

The Dornier machines are monoplanes of the all- 
metal type. At the bottom of the plane is a member 
which is designed for taking off or landing under dif- 
ficult conditions. It is actually a small wing, so 
shaped as to afford a certain amount of lift. Its under 
surface is strongly ribbed to enable it to ride without 
damage over the rough surface of the ice. The body 
of the plane is commodious and it provides warm, en- 
closed cabins which are as completely appointed and 
as comfortable as the cabin of a small yacht. 

The squadron of three planes will be manned by six 
men, one of the planes being under the immediate 
command of Captain Amundsen. Judged from the 
naval standpoint, the navigation on such a flight as 
this will be of particular interest; for in the Arctic 
region lying adjacent to the Pole, the magnetic com- 
pass will be practically useless and all courses will 
have to be laid by the sun. The 24 hours of daylight 
will be favorable to this: but on the other hand there 
will be a disadvantage to radio communication. 

Of great help to the explorers will be the double 
sextant which is used in the United States Navy for 
the navigation of airplanes. This instrument eliminates 
the necessity for a horizon in making observations of 
the heavenly bodies. Probably it will be used in place 
of the artificial or mercurial horizon, 
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No factory load is likely te mistreat a revolver 

thusly; a break of this sort is the result of a 

powder overload, and is usually from reloaded 
ammunition 


figures compiled by the 





(mapas |" ‘ORDING to 

ba Be q Government there are some seven million 
vA hunters in these United States, and each 
| Fa year some small proportion of the said 
oe ts) seven million turn up at the gun sellers’ 


would 
move even a police court judge to tears. The tale in- 


inart with a tale of woe which 





variably is one in which the gun used by the huntsman 


proceeded to shed its component parts or develop un- 
barrel in a fashion totally repre- 
hensible, not to say low-down, and entirely uncontem- 


plated by the manufac- 


usual openings in th 
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Gun Catastrophes 


Some of the Reasons Why Small Arms Open Up at Points Where 
They Were Not Intended to Open 


By Capt. Edward C. Crossman 


storage. The quantity of powder used is so small— 
from two grains weight, upward—that a fine chance 
offers itself for more than one load in a cartridge or 
no load at all, in the very rapid automatic loading 
machines. The very light, feathery grains of much of 
this dense pistol powder are prone to stick in the 
measure because their weight is not enough to over- 
come the friction or cohesion of their little paper-thin 
grains, 

Also, queerly enough, the bullet, which after leaving 
the muzzle is powerful enough to drill through a man, 
has so little spare energy that it sticks in the bore of 
the pistol with little provocation. This is particularly 
likely to occur with metal-jacketed bullets, with their 
very high friction against the bore walls. I have often 
seen bullets from the well known and standard .32 
automatic pistol cartridge, when fired in an “adapter” 
in a .30 caliber rifle barrel of practically the same bore 
size, tuke two seconds for the trip of the bore, and 
strike the ground a few feet from the rifle, proving 
that the friction of the bullet nearly offset the thrust 
of the powder gases. This is marked when the rifle 
has been fired previously with the service charge, and 
left uncleaned, with the sticky residue in the bore. 

With the automatic pistol the charge insufficient to 


12 hours, and then fired through the chronograph. Five 
makes of ammunition were tested. One gave normal 
results; one showed a loss of 50 feet in range out of 
the original SOO feet: two others showed a loss of 150 
feet; and of the fifth, four shots stuck in the bore of 
the pistol, while the other six, though leaving the 
muzzle, failed to reach the other end of the short 
chronograph range. Of the ten shots made with one 
of the brands that dropped 150 feet off their range 
under these conditions, two also stuck in the bore. 
With the automatic, as pointed out, this would not 
function the mechanism of the gun, as a rule; but if 
the slide were hauled back by an excited man, and the 
gun fired with a normal charge, it would infallibly 
burst the barrel or bulge it enough to lock the gun 
against functioning. 

These troubles, however, almost invariably result 
in wrecked barrels, and possibly the slide encircling 
them in the case of automatic pistol. When the fac- 
tory or gun merchant is presented with the spectacle 
of a revolver with three chambers blown into one and 
giving the general appearance of a house with the front 
wall removed and two or three floors left exposed to 
the public gaze, then he can usually inquire into the 
sort of charges the owner used in his reloading; for 

this sort of wreck is 





thereof, 


Few people with any 


considerable experience 
in the use of firearms 
huve missed that pleas- 
~ 


ing ind interesting 


sight of a gun suddenly 


erupting in a spot where 


no eruption was 
planned in its original 
design The  perfor- 


munce Is hot surprising 
in view of the many 
grades of guns for sale, 
the many sorts of peo- 
ple using them, the 








not often seen except 
when hand-made am- 
munition is used, and 
the happy ammunition 
expert gets two or three 
charges of powder into 
one case, as is easily 
done through the super- 
abundance of room 
therein. 

Most shotgun troubles 
arise from obstructions 
in the bore, and the 
pause is easily diag- 
nosed from the location 
of the burst. Overloads 








high internal pressures 
of even the small and 
inoffensive .22 caliber, 
and the unfortunately 
hasty and irascible disposition of a charge in the barrel 
when some obstacle is placed in its way. 

Without exception, in the tale told by the shooter, 
the fault lies in the gun or the ammunition, or both. 
Cold analysis of cause and effect, and reproduction of 


the wreck by the means suspected, develops that the 
vecuracy, in fact is about 
‘ per cent shy Because while it is human 
to err, and gun and ammunition plants are run by 
shooter may doubt the fact 


tule usually lacks sadly in 


thereof 


human beings, however the 
at times, the factories are systematized and possessed 
of vast experience, neither of which can be said of the 
merry hunters who sally afield each season. 

About 90 per cent of the blown up guns may be laid 


at the door of the shooter—due to his sins of com- 





mission or omission. If he was using reloaded or 
home-loaded ammunition at the time of the unfortunate 
incident, a prima facie case is established against him. 


It may not be a conclusive one, and he may prove an 
ilibi, but most of the time ammunition grown in the 
old home garden and used in a 
useful as a gun, is at the bettom of the trouble. 

guns and pistols pretty well divide the field of 
catastrophes between them, the rifle bringing 
up a bad third in the hard-luck race. This is true 
largely because the shotgun has comparatively thin 
tubes, and because it is so often used under conditions 
which encourage getting the bore plugged with mud or 
snow. Likewise is the unfortunate fact that two sorts 
of propellants are used in shotgun ammunition, one a 
powder practicaliy fool-proof because of the space it 


gun which ceases to be 


Shot 


occupies, and known as “bulk;” the other using up 
very little room for equivalent charges and hence, if 
loaded by an ignorant leader in a “bulk” measure, or 
through the semi-oceasional mistake of a factory, re- 
sulting in a generosity of charge which proceeds to 
take the gun barrel apart. 

Revolvers and pistels are unfortunate in that their 
ammunition is very touchy in loading and in later 


A government Springfield rifle that blew up in the hands of a navy rifle shooter. 


cause of accident unknown 


drive the bullet out of the bore is also insufficient to 
function the mechanism, and the attention of the 
shooter is usually invited to the irregularity by the 
fact that the gun did not reload itself. With the re- 
volver no such warning is given, unless the shooter 
senses the reduced recoil, and a second chamber, fired 
without noticing anything wrong with the first, will 
infallibly produce a ruined gun through the presence 
of the first bullet sticking in the bore. 

Pistol cartridges, habitually left in the gun, are sensi- 
tive to the presence of oil or cleaning fluid which is 
also often found in the chamber or cylinder of the 
revolver. Some oils and some cleaning fluids are so 
subtile that they will leak in past the primer or past 
the bullet and spoil the powder or primer. Smokeless 
powder is very sensitive to oil or grease. 

The result of such leakage, common enough to impel 
one large factory to produce a special line of oil-proof 
revolver and pistol cartridges, is either a misfire or a 
weak combustion of the powder sufficient perhaps to 
move the bullet up into the 


The ammunition was tested; 


of powder’ invariably 
blow out a section of 
the chamber hying over 

the case or immediately 
forward of it at the “cone” or reduction of chamber 
diameter to barrel diameter. The gentleman attempt- 
ing to blame the ammunition for a handsome rent in 
his gun barrel a foot from the chamber, is trying to 
make a 10 per cent grade with only 10 pounds of 
steam. Faulty ammunition does not so perform. Most 
shotgun shooters know this, and their plaint with a 
burst barrel is that the material was defective or there 
was not enough of it for safety. 

While it is true that faulty stock gets into a barrel 
now and then, through a seam or burned spot in the 
original forging, and while a double-gun factory has 
been known to strike a barrel down to a paper thin- 
ness, still the odds are ten to ohe that this is not 
the cause when a barrel develops a large and deckle- 
edge rent where the gun had no rent before. 

The belief used to be common that sealing the bore 
of a firearm would then and there, on discharge, result 
in the exit of the charge from an extemporaneous 
opening in the barrel created just short of the seal. 





barrel of the gun, but not out 3 
of it. 
Pistol ammunition left in 


storage in a high tempera- 
ture, such as might easily be 
developed close to a steam 
radiator or a chimney, is suf- 
ficiently reduced in power to 
cause bullets to stick in the 
bore of a pistol. While visit- 
ing a Government arsenal 
during my duty as an army 
officer, were made in 
my presence with ammunition 
for the service caliber .45 
automatic pistol, which was 


tests 














exposed to a temperature of 
150 degrees Fahrenheit for 


Chamber of a service-rifle barrel, fired with mud in the muzzle. The barrel 


sectioned itself very neatly 





> 
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Experiments, both of my own and of gun factories and 
arsenals, fail to agree in results with this theory, with 
all due respect for its advanced age and its grey hairs. 
Grey hairs, of course, occur at times even on a donkey. 
Likewise does the ancient theory, once vigorously up- 
held, that a burst in a gun barrel from an obstruction 
is caused by the compression of the air, fail to check 
up with the results of experiments. 

ixperiment proves that to burst or bulge a gun 
barrel an obstruction heavy enough or sticky enough 
to cuuse a perceptible check te the charge, must be 
used. Sealing of the bore, that is, preventing the free 
escape of the air pushed ahead of the charge, is not 
aut all essential in the wrecking of a gun barrel. The 
bore may be sealed freely provided the means used for 
said sealing, such as thin paper tied over the muzzle, 
is not suflicient obstacle to check the charge. 

When the obstruction is sufficient to check the prog- 
ress of the bullet or load of shot, a certain wave action 
is set up in the powder gases following behind, giving 
enormous increase in the pressures, and sometimes, but 
not always, bursting or bulging the walls of the barrel. 

An old superstition held that the suction of the gun 
bore of the shotgun was suflicient to draw the basewad 
from the case and suck it up the bore a certain distance 
until friction overcame the decreasing drag of the 
suction. Then upon the next shot the basewad would 
trip up the charge, and burst the gun barrel. So firmly 
is this believed that one ammunition company an- 
nounces that its basewads are locked too tightly to per- 
mit of this happening. 
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Unless the shooter is very 
excited, the lack of recoil and 
noise would notify him that 
nothing much had taken place 
within the chamber of his gun 
at the faulty shot, but he 
might easily mistake it for 
merely a misfire, eject the 
ease, and fire another shot 
with the previous charge 
lodged somewhere in the bore. 

It is a highly pious idea 
for the gunner, finding any- 
thing out of the ordinary in 
his shot, to stop and investi- 
gate fully. What seemed 
merely a misfire might easily 

















be a partial movement of the This is the weak point of the shotgun frame. 


charge or bullet through the 
bore of the gun, and a lodg- 
ment therein, with the certain results of a wrecked 
barrel the next shot, if not a mangled hand in the 
case of the shotgun or rifle. The shooter has no busi- 
ness firing another shot after an apparent misfire with- 
out carefully inspecting the cartridge or the bore, to 
make sure that nothing undue transpired, and this 
should be invariable, regardless of how plentifully the 
birds or burglars may be flushing in front of him, or 
how badly he wants to plug the next shot right away, 
without delay. 


Firing both barrels at once, or 


an overloaded cartridge, will sometimes break it here 


then will those miscreants, the gun and ammunition 
makers, be found to be quite human in their an:bitions, 


and to be making ammunition and guns fur more reli 
able than dreamed of in the philosophy of the shooter, 


Darwin and Evolution 
N an address before the American Association for the 
Advancement of. Science at its Los Angeles meetin 
in September, 1924, Dr. David Starr Jordan said: 





So far as I know the 
theory has never been 
proved, either that the 
basewad is drawn up 
the bore of the gun or 
that it would then burst 
the gun on the next 
shot. Deliberate experi- 
ments, placing wads at 
spots in the 
hore of the gun, proved 
that they were not suf- 
ficient to burst ordinary 
barrels, 


What will 


various 


burst a 








“Nothing we know takes place without an adequate 
cause Among tiie I 
tenipts te search for 
causes Tor phenomena 
in animal and plant 
life, the most notabie 


have been those of La 
Darwin. 


marek and 

Lamarek noted the facts 
of use and disuse in the 
development and modi 
fication of the individ- 


ual, and suggested that 


the higher groups must 
have originated in like 
fashion. Ilence the 


theory of development 








barrel with beautiful 
certainty and prompt- 
ness is the shot charge 
and wads which might 
be blown up into the 
bore by a charge of powder insufficient to move them 
clear out of the gun. About two grains of bulk powder 
is sufficient to give this pleasing effect, which might 
come about through the bungling loading of the ama- 
teur cartridge maker, or the faulty machine in a fac- 
tory, such a measure running empty. 

















The paper-thin walls of a shotgun barrel, burst by 
an obstruction in the bore 


The right barrel of this double, hammerless shotgun burst in the hands of the owner. 
was produced in the factory, by dropping in a 20-gage shell and then firing a 12-gage shell behind it. 


question what burst the right barrel? 


Rarely does a high-power rifle develop trouble more 
than a bulged or burst barrel, and not often the latter. 
The cause is almost always an obstruction which has 
fallen into the barrel, or been left in during the clean- 
ing process. Once in a blue meon a bullet sheds its 
jacket and leaves it in the bore, to produce a bulged 
barrel the next shot. This is a rare case, but anything 
unusual in the shot, a failure in the bullet to register 
or its very wild impact should be cause for seeing that 
“the hole goes clear through” the barrel, before again 
firing. 

Our service rifle has a distressing habit, now and 
then, of utterly wrecking its receiver, from the junction 
with the bore clear back to the tang of the arm. 
Sometimes the cause is hard to diagnose, but primarily 
it is due to the faulty design of all bolt action or other 
type of rifles using rimless cartridges. The bolt can- 
not, in the nature of the ecuse, entirely support it 
around its head, and weak brass or undue chamber 
pressures rupture the case around the head, let out 
the gas at its playful pressure of 50,000 pounds per 
square inch, when normal, and wreck the receiver at 
its junction with the barrel. 

This, of course, releases the bolt and generally takes 
apart the entire mechanism of the rifle, as shown by 
the illustration of one I recently examined. Queerly 
enough the shooter is rarely injured with all the fright- 
ful scatteration of good strong steel parts close to his 
face. This is a semi-rare happening, as proved by the 
ratio of about one blow-up to a couple of million shots 
fired, but when it does occur it is very disturbing to 
the man who does much shooting with the military 
rifle. 

The chamber pressure of the humble .22 short, be- 
loved of the shooting gallery, is about 10,000 pounds 
per square inch of chamber area—four tons. The 
chamber pressure of the shotgun runs from 6500 to 
11,000 pounds per square inch, or around three to five 
tons. The chamber pressure of the various rifles ranges 
from the short figure of 10,000 pounds to the 50,000 
pounds or 25 tons, of the service rifle. 

If the shooter will keep in mind the fact that he is 
handling an engine of tremendous internal pressure 
and power, and not a cane or an axe or an alpenstock, 


through the inheritance 


The burst in the left barrel 
Not much 


acquired characters 
traits heing 
modified from 


hereditary 

genera 
tion to generation 

through use and disuse of organs or otlfer causes. 

“Darwin went much further, stressing especially the 
sifting and splitting due to varying environment. 
he summed up under the complex term of ‘Natural Se 
lection.’ He conceived of a ‘struggle for existence’ with 
the continued survival of those which could maintain 
themselves, bequeathing their adaptive characters to 
their progeny. 

“There is a recent tendency among biologists to i 
nore Darwin and his method of approach in favor of 
more metaphysical conceptions of evolution, as uncon- 
ditioned by environment. The process of induction is 
slow and laborious, that of deduction may be speeded 
up as demanded. The basal fact remains, the method 
of Darwin of considering all relevant truths is the only 
way. The causes are the matters really important 

After emphasizing that the descent of living forms 
from series now extinct is too obvious for any well 
informed mind to question, Dr. Jordan continued: “We 
would like to know how this came about. 
work is like a great sketch map which his successors 
are filling in and in no vital respect will the final chart 
vary from the ascribed landmarks. Naturalists have 
found that they can produce in a few weeks by selee- 
tion and segregation forms apparently as distinct as 
Nature can establish through similar means in a mil 
lennium. But Nature’s species are of long endurance 
and the reason why this is so is a vital problem. 

“We know nothing of evolution in vacuo, of change 
in life unrelated to environment. All forms of life are 
split up into species with adaptation to external con- 
ditions visible in every structure. We know of no way 
in which organisms become adapted to special condi- 


These 


Darwin's 


tions except by the progressive failures of those which 
do not fit. 

“To admit these facts and yet say that selection and 
segregation are not factors in evolution would appear 
to make the matter a mere question of words. If by 
evolution we mean the theoretical progress of life, due 


No organism can escape this process. 


solely to forces intrinsic in organisms, then outside 
influences are of course not factors in such evolution. 
If, however, we mean the actual movements of actual 
organisms, on this actual earth, then intrinsic influences 
and obstacles are obviously factors.” 
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Our Point of View 





A Senatorial Iaquisition 
F THE possession of a supreme sense of pro- 


portion is the 


outstanding mark of a man 


of genius, it must be admitted that the re 





cent investigation of the Bok Peace Award 
by the Senate can scarcely be called a stroke of genius. 
Indeed we are inclined think that their amazing 
procedure indicates that this august body has entirely 
lost, at least for the time being, its sense of humor. 
Certainly it has lost the sense of the proper scope and 


f it 


tion of its own prerogatives. 


limitat 

Here is the case of a United States citizen, widely 
«ted and beloved, who, in the endeavor to pro- 
mote the cause of peace, offers a prize for the best 
essay on the subject. Nothing wrong, surely, in that. 
The winning essay out of the twenty-two thousand 
selected, published, and widely distributed. 
So far, so good. When certain of our Senators come 
to read the essay, they find in it a more or less com- 


plete endorsement of that, to them, most accursed 
document, the League of Nations; and forthwith, having 
constituted a committee, these gentlemen proceed to 
let forth a howl of rage, punctuated with innuendo 
and vituperation, through which the practised ear can 
detect a strong undertone of political apprehension. 
Well, there is nothing wrong in that. Politically con- 
sidered, that sort of thing, we suppose, is “perfectly 
all right.” 

But when the Senate proceeded to call Mr. Bok before 
its committee and demand that he tell them why he 
offered this prize and what he spent upon the effort, 
they were no longer perfectly all right but perfectly 
all wrong. There are among the prized possessions of 
the people of the United States some mest sacred prin- 
ciples known as “the sovereignity of the people,” “the 
freedom of the press,” “and the freedom of speech,” 
and this high-handed inquisition of the Senate is a 
lirect and most impertinent attack upon these inalien- 
able rights of the American people. 

The Screntiric AMERICAN is not a political journal. 
We can express no opinion for or against the League 
of Nations or any similar question; but when we see 
such an audacious interference with the fundamental 
rights of the individual citizen, we raise our voice in 
protest. The prestige of the Senate does not stand at 
such a high level, just now, that it can afford to make 
so amazing an exhibition of itself as it has done in 
this recent inquiry. We like to hold our Congress in 
high regard; and it positively hurts our feelings to see 
the smile of amused contempt which the mere mention 
of this incident seems everywhere to beget. 

To the members of the committee who have thus and 
at last achieved a surely secure immortality, we com- 
mend some simple lines of a simple Scotch laddie: 

“QO wad some Pow’r the giftie gie us 


’ 


To see oursels as ithers see us.’ 


Tremendous! 
HERE is fashion in words, as in clothes. 


Someone or some group of men begin to 





favor a particular word, or it is used in 
(ee! connection with a crisis that attracts nation- 
wide attention. Usually it is a sonorous word, and if, 
as in the present case, it carries a sense of the dra- 


the better: for it is then well launched 
Not so long ago 


matic, so much 


on the wave.of popularity. ‘absolutely” 
Where the 


interrogee would say “absolu-u-u-tely.” That 


had its run. simple “yes” would have 
served, the 
lute-like third syllable would be held, lingeringly, on 
the lips, and with evident relish. 

Not long age we drew attention to the vogue which 
the word “tremendous” was having, and we mildly 
suggested that it was being tied up with words for 
which it made but a sorry mate. The fashion is still 
Writers of all kinds and degrees seem to 
sprinkled with 
“rremendous,” it will be wanting in “pep.” 

s 


with us 
feel that if an article is not freely 
listen to this 


Low please 


Recently, during our 


editorial browsing, we came across a technical article, 


compact, well expressed and informing, in which the 
author used the word “tremendous” no less than nine 
times. He spoke of a “tremendous saving of time”; 
a “tremendous capital investment”; a “tremendous 


complexity”; “tremendously high speeds”; “tremendous 


power”; “tremendous concentration of power”; “tre- 


mendous difference in results”; and, ye Gods! “tremen- 


dous refinement !” 

Now one “tremendous,” or two at the outside, should 
satisfy the requirements of an article of two thousand 
words or so. But surely the author is not so tremen- 
dously full of inspiration that he must use nine tre- 
mendous relief valves to let it all out. 

Let him therefore write of a great saving of time, 
a large capital investment, and a troublesome com- 
plexity. Let him describe the intense concentration of 
power, the truly tremendous power which makes pos- 
sible such extraordinarily high speeds. 

Thereby and with patience he may arrive at an 
extreme refinement of his literary style. 


Hope for the Merchant Marine 

HANKS to the action of President Coolidge 
in placing Rear-Admiral Leigh C. Palmer in 
charge of the Emergency Fleet Corporation, 

















there is a brighter future in store for the 
American Merchant Marine. The President has re- 
moved the actual operation of the ships from the poli- 
ticians and placed it in the hands of a practical and 
very able “sailorman.” The significanee of the term 
“sailorman” will be understood when we say that, in 
the Navy, to call an officer “a real sailorman” is to put 
the last, if not the highest, mark of approval upon his 
The Admiral knows a ship from truck 
to keelson, and if he is left alone, the vessels of the 


qualifications. 


emergency fleet will be run as they should be. The 
applicant for position will not be asked “what are your 
polities,” or “what is your religious faith ;”’ he will not 
even be asked whether, in the late war, he would as 
soon have fought against the British as against the 
Germans. 

So far, then, as Leigh C. Palmer is concerned, our 
costly wartime fleet will be efficiently maintained and 
operated; but we repeat, this will happen only if the 
Admiral is “let alone.” But who is to interfere with 
him’? Unfortunately the Shipping Board is in the posi- 
tion to do so. If Mr. Coolidge could have had his way, 
Admiral Palmer would have had a free hand. Evi- 
dently the President would have liked to wash out the 
Shipping Board, or at least place it under this naval 
officer and give him a free hand in salvaging our fleet 
and running it on practical lines. Unfortunately, legis- 
lation will be needed to abolish the Shipping Board. 

So here we have a practical, high-class, naval officer 
subject to a political board, whose record is one of 
incompetence and extravagance, and whose policy of 
repudiating commercial treaties would render hostile 
every maritime nation in the world and besmirch the 
good name and high faith of the United States. The 
new head of the Emergency Fleet Corporation should 
be given a free hand. The best way to ensure this is 
to abolish the Shipping Board altogether. 


The Way of a Ship in the Air 
CURIOUS instance of the persistence of habits 
of thought and point of view was shown in 





fi the press descriptions of the so-called “fight” 
of the “Shenandoah” with the furious storm of 
wind and rain which tore her loose from her moorings. 











As a matter of fact, when she broke away, the storm, 
for her, was over. Like a free balloon, she moved with 
Looking at the airman from the ground, 
it is difficult to realize that, for him, the hurricane that 


makes us bend over and brace ourselves to avoid being 


the moving air. 


swept away, simply does not exist. The airman knows 
no hurricane other than that of his own making. The 
“Shenandoah” with her engines dead was in dead air: 


With all engines open she could produce, relatively to 


herself, a windstorm of 65 miles per hour. Had she 
driven herself before that 70-mile gale or against it, 
there would have been not one iota of difference in the 
stresses to which she would have been exposed. 

The writer had an interesting talk with an officer 
who was in the pilot house when the ship broke loose. 
He spoke of the loud din made by the flapping of the 
fabric covering of the ship and the “groaning” of her 
basket-like metallic framework. It sounded alarming 
at the height of the storm, but it held no threat of 
danger to the structure of the ship as a whole. He 
was making some notes on the chart table, when sud- 
denly the racket ceased. All became still. Immediately 
he knew that she was free from the mast; or to put 
it in the language of the sea, “her moorings had parted.” 
That sudden silence—no flapping of canvas—no creak- 
ing of straining joints—no roar of the gale—tells the 
story. So far as “Shenandoah” was concerned, since she 
was amply furnished with water ballast and gas-vent- 
ing valves, and had several thousand miles of fuel 
capacity in her tanks, the trouble was over. 

Captain Heinen told the writer that, once they had 
dropped ballast and brought the ship up, he found the 
rest of the night voyage “very interesting and en- 
joyable.” 


Approaching Deadlock in Street Traffic 

RAFFIC on the streets of New York is stead- 

ily approaching a density which will involve 

an absolute deadlock. That is to say, the 

time occupied in waiting for this line or that 

line of traffic to get permission to move on will be so 

great that, to all intents and purposes, we shall have 
reached the point of positive stagnation. 

Should the contending voices, each clamoring for the 
eonstruction of its own ill-digested scheme of rapid 
transit, agree tomorrow upon a_ unified plan, and 
should construction be begun at once, with all the 
energy of the city behind it, street traffic conditions 
will have reached the point of deadlock before such 
plans can be carried to completion. 

By far the most important question among the many 
which make up the problem of getting the ever-increas- 
ing millions of people to and from that great workshop 
which is known as Manhattan Island, is that of con- 
necting the Island with the outlying suburban districts. 
How shall the crossing of the Hudson River be done? 
There are two proposals under discussion ; one of which 
would solve the problem by building several tunnels, 
the other by erecting a single bridge. The latest an- 
nouncement states that by the time the present vehic- 
ular tunnel under the Hudson, with its terminals, 
plazas, and street approaches, has been completed and 
opened for service, it will have cost $45,000,000. For 
this great outlay it will provide in the two tubes for 
only four lines of traffic. Four such tunnels would 
provide 16 lines of traffic for a total cost of $180,000,000. 

On the other hand, the proposed Hudson River bridge 
at 57th Street, which also will cost $180,000,000, will 
provide on its upper and lower decks for more than 
twice that number of lines of traffic, including motor 
traffic and rapid transit trains, and in addition it will! 
provide wide pathways for foot passengers. It has 
been claimed that a bridge of this large capacity would 
produce great local congestion at its approaches. This 
is not the case; for the latest plans provide for the 
construction of a six-track elevated automobile and 
motor car roadway, extending from the entrance of the 
Hudson River bridge to the entrance of the bridge over 
the East River at 59th Street. 

So excellent is the organization for bridge build- 
ing, both at the fabricating shops and at the bridge 
itself, that a bridge even of this magnitude could be 
completed in five years from the day on which ground 
was first broken. The tunnels would have to be built 
successively, and it would be at least ten years before 
the whole four of them could be completed. Tunnel 
building is too slow a process; it can never catch up 
with the city’s growth. 
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ere and There 








gine and a sturdy crew. Little wonder, 





N°? introduction of the name of Madame 

Curie need be mude to our readers, 
One of the interesting scientific events 
of recent weeks occurred on the twenty- 
fifth anniversary of the discovery with 
which this celebrated name is connected. 
The occasion was dignified by the pay- 
ment to Madame Curie, in the presence 
of President Millerand, of the first in- 
stallment of a pension voted her by the 
French legislature in recognition of her 





therefore, that such a rugged craft as the 
Douglas Wright biplane, shown in the ac- 
companying view, is being considered as 
compared with the frail biplanes of not 


SO long ago, 


| Ses photographing the bombard- 

ment of atoms by electrons in his 
laboratory, Professor William D. Harkins 
of the University of Chicago, whose por- 








scientific achievements. In this connection 
it is interesting to quote the modest title under which 
her discovery was announced to the Academy on De- 
cember 26, 1898: “A note, by Monsieur and Madame P. 
Curie and Monsieur G. Bemont, upon a new radioactive 
substance found in pitchblende.” This substance, of 
course, Was radium. Our photograph shows Madame 
Curie in the working garb of her laboratory. 


HE thing that we call “sound” is simply vibrations— 

waves in the air, or in some more solid substance. 
When these waves fall upon the human ear, they give 
rise to the sensation of sound—with one proviso. The 
certain 
The faster they come, the higher the “pitch” 


ear is sensitive only to vibrations within ; 


range. 
of the sound; the slower they come, the lower. But 
If the 


waves come too slow, or too fast—if the pitch is too 


the ear has a lower limit and an upper limit. 


low or too high—the ear does not respond to them, and 
we hear nothing. 

Now nature in general suffers no such limitation as 
this. Every day, in thousands of ways, things happen 
—the movement of insect wings, for instance—which 
give forth vibrations of far too great fre- 


trait adjoins these remarks, recently ob- 
served an entirely new type of ray. It appears to 
be a light-wave, presumably of a heretofore unknown 
wave-length; and to be given off by minute particles of 
matter. The discoverer has given it the 


a demonstration in this office. A day or two later, tests 
were made to determine whether the radio could be 
used for the purpose of communicating, to men working 
under ground, warning of danger in time to enable 
their escape. The experiments were carried out in the 
Ifudson Tunnel, joining New York and Jersey City. In 
spite of the fact that the receiving apparatus was under 
80 feet of steel, concrete, mud and water, the programs 
of the local broadcasting stations were heard with com 


plete success, 


ISMANTLING of the Tutankhamen tomb, with the 
view of removal and reerection on anether site 
proceeds, but under difficulties. The work is neces- 
sarily slow, since elaborate scaffolding must be erected 


in a very confined space, and the job 





has therefore to be taken in very small 





name Zeta ray; and he suspects that it 
may turn out to have some relation with 
the problem of getting useful force out of 
the disintegration of the atom, First an- 
nouncement of the discovery was made at 
the recent meeting of the American Asso- 
ciation for the Advancement of Science, 
and was regarded as one of the more im- 
portant developments of this meeting. 


| holes dispatches of recent date remind 
us again of the potentialities for 





bites, or the seaffolding of one part would 
interfere with the work on another see- 
tion. Also, it is found that some of the 
tongue-and-groove construction of 3200 
years ago was not put up with any idea 
that it should ever be possible to take it 
apart without damage; and the effort to 
do this has, in more than one place, come 
perilously close to defeat. This is indeed 
an engineering problem of considerable 


novelty; the wrecker of buildings ordi 








destruction lurking in the most innocuous- 
appearing species of dust. Any finely 
comminuted matter whatever, it appears, is likely to 
produce a violent explosion, given the appropriate con- 
ditions. This time the apparently innocent substance 
that dealt out death to some two-score people was 


ordinary starch; and this produced enough 





quency to be audible to the human ear. 


dust to explode, in spite of the fact that 





Similarly, in the growth of plants and in 
numerous other instances, we have phe- 
nomena giving off vibrations that are too 
slow to make an audible noise. Weshould 
like enormously to hear these vibrations, 
for they are just as interesting as the 
ones that come within our range. 

We can’t hope to hear them directly, 
but Dr. 
neer of the Westinghouse Company, pic- 


Phillips Thomas, research engi- 





it had a moisture content of 12 per cent. 
It will perhaps surprise some of our 
readers to learn that this is a well recog- 
nized hazard; that the accidental pro- 
duction of a spark in an atmosphere mod- 
erately laden with dust of any sort is 
likely to lead to an explosion quite as 
severe as that of January in Pekin, IIl. 


| peter to Dr. Francis C. Wood, 





tured herewith has now made it possible 


Director of the Crocker Institute of 





for us to see them, giving us a means for 

direct observation of many phenomena which have 
heretofore been quite hidden from our senses. His de- 
vice consists simply of a ring containing two electrodes, 
between which plays a glow discharge produced by 
high voltage. This discharge will respond, in visible 
fashion, to air vibrations pitched all the way up to a 
million cycles per second, where the human ear stops 
at an upper limit of 20,000 per second. Nobody knows 
just what will be discovered with the new instrument, 
but it is sure to have broad results. One of the first 
suggestions is that it will enable the entomologist to 
observe the methods by which insects communicate with 
one another—there seems little question that this com- 


munication is through “sound” waves that have been 


inaudible to us on account of their very high pitch. 


HERE is fair chance that during this year a flight 

around the world will be accomplished either by our 
British friends or ourselves. Aside from the usual 
question of national pride, it matters little: the success- 
ful accomplishment of this feat is rather for the good 
of aeronautics. What a gruelling test for an airplane! 
Somewhere between 25,000 and 35,000 miles of travel; 
facing all kinds of flying con- 


Cancer Research of Columbia University, 
a marked advance in the treatment of this dreaded 
disease has been made possible by a new type of X-ray 
tube. The new tube has a higher emissive power—that 
is to say, it is as though the candlepower of an ordinary 
lamp had been increased six-fold. In 


narily works with the primary object of 
getting the structure down, and when in 
the past he has had to preserve it intact, it has usually 


been a small affair like a historie log-eabin, 





a mono- 
lith like the obelisks from Egypt that now stand in 
London and in New York. The Carnarvon-Carter ex- 
pedition is actually making engineering advance as well 


as adding to our archaeological knowledge 


HERE is something in an organism which deter- 

mines the location and arrangement? of parts—for 
exulple, a head at one end, that tentacles shall arise 
in a circle around the body, that right and left sides 
shall be alike. But from time to time something goes 
wrong with the machinery of this adjustment, and the 
human or some other animal gives birth to monstrosi- 
ties and malformations. Progress toward the discovery 
of the specific causes of such accidents was indicated 
by Dr. C. M. Child, Professor of Zoology at the Uni- 
versity of Chicago, in a paper read in Cincinnati re- 
cently. Dr. Child told of experiments indicating that 
variation in the electrical and chemical conditions at 
different points of the embryo are responsible for the 
normal divergent lines of development of the various 


organs, and that alteration of these con 








addition, it is designed for use with 
higher voltages than have been practicable 
in Roentgenology. The result is to re- 
duce the necessary exposure from two or 
three hours per patient to twenty minutes, 
and to increase the life of the tubes. In- 
cidentally, the new tube gives a greater 
proportion of rays of the type that cure 
certain forms of cancer, and less of the 
sort that attack healthy tissue. Dr. C. T. 
Ulrey of the Westinghouse Company is 
the inventor of the new tube. The in- 





ditions from the normal is responsible for 
malformations, 


ROLONGED study of the boll weevil 

by the United States Bureau of En- 
tomology has led to the conclusion that 
the freshly hatched insects make their 
way to the cotton field by means of an 
extraordinarily acute sense of smell, It 
is inferred that they are attracted by an 
odor peculiar to the cotton plants, and 


experiments are under way to determine 





ventor and his scientific infant are por- 


whether this odor cannot be done away 





trayed at the right. 


NDER the most unfavorable conditions, it begins 
to appear, radio reception is possible, or at least 
may be hoped for with some degree of confidence. Only 
a few weeks ago, for instance, 








ditions; far from machine 
shops and replacements, so that 
the fliers will have to depend 
on themselves, to a great ex- 
tent; flights over wide expanses 
of open sea. It will require a 
sturdy plane and a sturdy en- 





in spite of the enormous masses 
of grounded steel in the Wool- 
worth Building, a very small 
and low-powered set, self-con- 
tained, with loop in place of 
antennae and with no ground 
at all, functioned fairly well at 








with, or imitated in such fashion that the 
weevils may be lured into traps. The reactions of the 
insect to the odors of peppermint, wintergreen, honey, 
citronella and other pungent substances have been 
tested, and the Federal scientists hold out hone of being 
able to build up a sort of siren’s song of odors that shall 
carry deception to the olfactory organs of the weevils. 
Incidentally, the weevil keeps right on spreading; the 
only visible result of twenty years’ work has been to 
slow down its expansion. Increasing every year, the 
boll weevil affords graphic evidence that the balanes 
between insects and humans is a delicate one, and that 
a very little thing might exterminate us in their favor. 























The ship was torn loose from the mast by a heavy 
cust on the starboard bow. The two forward bags 
lost their gas 





rit irly evening of January 16 and at 

hie lose of a four-day test, the “Shenan 

ah” was torn from her mooring mast 

by a gale of eyclonic strength, precisely 

the moment when the anemometer at 

I ehurst Station registered a wind ve- 

locity of over 75 miles. She left her cap on the mast 
and disappeared in the gloom with a gaping hole in 
her how During the early part of the storm the ship 
rede comfortably to the mast and no difficulty was 
found by the quartermaster in keeping her head-on to 
the wind; but the whirling gust which tore her loose 
evidently had veered several degrees, probably fifteen 
or more, te starboard, and the greater area presented 


to the wind coupled with the fact that the 
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A Wild Night on the “Shenandoah” 


Blown from Her Mooring-Mast, the Ship Weathers the Storm 
and Is Brought Back to Port 


15 years as pilot. But the reperters of the daily press, 
urged on by the demand that there be plenty of “human 
interest” (which often is only another name for sheer 
sensationalism) in their work, spread abroad a weird 
story of disorganization and clash of authority be- 
tween the officers in charge and the said Captain 
Heinen. That there was excitement goes without say- 
ing, for the crisis was sudden and great; but Captain 
Heinen was too well versed in the discipline of the 
sea and the air, not to know that he was aboard in a 
consultative capacity only. It is needless to say that, 
because of his long experience, he was invaluable in the 
emergency. 

The public has been given the impression that the 
actual peril to the “Shenandoah” came when she broke 
adrift. This is not so. Except for the sinking of her 
bow, which was quickly remedied, she was under much 
ess stress after she broke free than she was at her 
mooring. Before that she was a rigid object in a 
great stream of wind that was rushing by her at 60 to 
70 miles an hour. As soon as she broke loose, she 
began to float with the wind and quickly assumed the 
When that condition was reached, there 
was but little more wind strain upon the ship than 
if she were floating on a breathless summer day above 
her flying field. So accustomed are we dwellers upon 
terra firma to refer everything to mother earth, that 
the average layman finds it difficult to realize that, 
once an airship is free of the ground, there is for him 
no longer any wind velocity. Hence, through all the 
long and stormy night which seemed so terrific to us, 
the “Shenandoah” was floating quietly, unbuffeted and 
unstressed and, except for her damaged bow and stern, 
was able to turn herself to her home port as easily as 
though there were a dead calm. 


sume velocity. 

















This umbrella-like structure is the nose:cap, which 
was torn out of the ship and left hanging from 
the masthead 


The difficulty of navigation came from that badly 
torn bow and still more from the completely wrecked 
upper fin and the bent rudder post. It is greatly to 
the credit of her navigating officers that she was able 
to work her way home to a safe landing without tearing 
off more of her canvas covering and wrecking some 
more of the exposed forward gas bags. 

Let it be clearly understood that both the mooring- 
mast and the ship came bravely through the ordeal. 
The mast, which is an extremely strong and stiff struc- 
ture, stood up to its work. The tearing away of the 

nose-cap does not by any means prove 





pull was no longer in the line of the ship's 


axis but considerably to starboard, 
brought an extremely heavy tensile strain 
on the lee de, at the point of attachment 
of the longitudinal girders to the nose 


cap. They parted, and the rupture be- 


came progressive until the cap was torn 
entirely out of the shi 
Our photograph of the “Shenandoah” 


shows that the pull en the cap was to 


starboard; for as the ship was swept from 
the mast a long strip of the outer cover 
was ripped from the starboard side. 


Moreover, the mass of the frame wreck- 


age is to starboard In some way or 
other, a > wreckage wus torn loose, the 
two forward gashbags were ripped and 
deflated This loss of buovaney caused 


the bow to sink, and it was only the quick 


action of the officers and erew in dis- 
charging the forward water ballast, and, 
a minute later, In dropping two of the 
forward fuel tanks through the canvas 
bottom of the ship, that brought the bow 





up and saved it from erashing against the 
forest trees as she passed out of the flying 
field. Later in the flight one other tank 
vas dropped 

Thanks to the discipline of the engine- 
room force, the engines were started at 
once and successively, so as to give the 
ship steerage way and check her speed 
before the storm. By the time she reached 
Newark, the wind was beginning to mod- 
erate, and swinging around over Staten 
Island end towards the coast, she ulti- 
mately began to work her way back to 
the hangar, where she was safely brought 
down and housed before davbreak. The 
control of the ship was greatly hampered, 
it should be noted, by the fact that the 
diagonal gust of wind which tore her 
loose wrecked the upper stabilizing fin 
and threw the adjoining rudder post out 


of line. 





The good ship throughout that wild 
night was in command of Lt. Commadr. 
M. R. Pierce and Chief Engineer Lt. 








that no airship can ride out a storm, even 
of cyclonic strength, at her mooring. On 
the contrary, we believe that by distribut- 
ing the stresses evenly over a larger area 
of the bow of the ship it would be possible 
to hold her intact, even when she is 
struck such a sidewise’ “swipe” as tore 
the “Shenandoah” loose, 

Perhaps the most interesting of our 
pictures is the view taken from within 
the forward portion of the upper stabiliz- 
ing fin, looking aft towards the vertical 
rudder post. It certainly shows a very 
sorry wreck and demonstrates the dy- 
namie force with which the cyclonic gust 
struck the ship throughout its whole 
length from bow to stern. 

The fin that was wrecked consists of 
a series of A-frames, the tallest 25 feet 
in height, built upon the extreme end of 
the ship. They are tied together and 
kept in place longitudinally by the ship’s 
structure below, and above by a longi- 
tudinal girder extending from apex to 
apex until it reaches the vertical rudder 
post astern. 

Because of its height and compara- 
tively narrow base, the fin structure has 
always been more or less of a construc- 
tional problem. It was difficult to hold it 
in line, and the Germans gave a good 
deal of thought to the design. As can be 
seen from the photograph the dimensions 
are large, and it proved difficult to hold 
such a big surface rigidly above the nar- 
row and comparatively frail base. Al- 
though the fin is sufficiently strong while 
it is being drawn parallel with the air 
stream, manifestly it is not well adapted 
to withstand a side blow such as tore it 
apart in the recent gale. It will be noted 
that, yielding to the pressure, two of the 
A-frames were pushed over to the port 
side, one of them being broken apart at 
its apex. They are carried upon shallow, 
double A-frames built upon the circular 
frames of the ship, and in each case the 








Commer, J. M. Deem: and fortunately 
Captain Heinen was aboard and was able 
to draw upon his own leng experience of 


port leg of the upper A-frames crushed 


This view was taken within the wrecked fin at point A, looking aft. The in the structure below. The top longi- 
heavy quartering gust that tore the “Shenandoah” from the mast struck the 
fin, canted the frames to port and ripped away the fabric 


tudinal, as the fin was bent out of line, 
(Continued on page 207) 
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A Study of the Late Dr. Albert Abrams of San Francisco and His Work 
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R. ALBERT ABRAMS is dead. He passed 
away suddenly on Sunday, January 18, 
from an attack of pneumonia, on the very 
eve of his scheduled appearance as the 
star witness in the trial at Jonesboro, 
Ark., of Dr. Mary Lecoque, an E. R. A. 
practitioner charged with using the mails to defraud. 
The Government alleged that the Abrams practitioner 
in this case diagnosed the blood of a chicken as that of 
a human, and offered a cure after the specimen had 
been sent her through the mail. This trial was one of 
several disagreeable events confronting Dr. Abrams, 
and no doubt weighed heavily on his already over-taxed 
mind and health. 

It is fitting at this time that our investigation be 
directed towards a study of Dr. Albert Abrams who, 
ufter all is said and done, was the mainspring of the 
entire E. R. A. technique. To this day the basic facts 
of E. R. A. remain unproved, so far as the scientific 
world is concerned; and those who have accepted the 
KE. R. A. technique have done so largely on their faith 
in Dr. Abrams. Indeed, in our constant and unrelent- 
ing efforts to obtain some evidence of the basic phe- 
nomenon on which this entire structure of queer ideas 
and still queerer practice rests, we have always been 
referred to Dr. Abrams. Individual FEF. R. A. prace- 
titioners, despite their every-day use of this method in 
making diagnoses and giving treatments to their 
patients, have declined to submit themselves to our 
tests but have preferred to have us deal directly with 
Dr. Abrams, Then, when we have tried in every pos- 
sible way to make some kind of test with Dr. Abrams 
which would immediately prove or fail to prove his 
basie claims, we have found Dr. Abrams quite unpre- 
pared and obviously unwilling to aid us in our sincere 
quest except under his own, unscientific conditions. 

@ Let us study the late Dr. Albert Abrams, not only 
as an individual, but more particularly as the founda- 
tion of the E. R. A. idea. If anything he was F. R. A. 
personified; and one begins to wonder whether this 
technique can be as effective now that Dr. Abrams {fs 
gone. However, that remains to be seen. 

According to “Who's Who,” the clipping from which 
is herewith reproduced, Dr. Albert Abrams was no 
ordinary man. His degrees were extensive and he was 
quite proud of them. His letter-head and his literature 
never failed to give all his degrees and titles, and in 
this, as well as in many other ways, he went pretty far 
astray in the matter of 
professional ethics, par- 
ticularly those of the med- Bost 
ical profession. That he Marble 














was anindefatigable cisco, Dec. 8, 1863; 


(Leavey) A.; M.D. 
A.M., Portland U,, 
courses, London, 


worker, we cannot deny. 
He wrote many books, His 
record shows a_ constant 
striving for something 
new. He took a keen in- 
terest in X-rays when 
Roentgen’s discovery was Soc. (v.p., 1889.) 
* : Renal Secretions, 
announced, just as he took 
a keen interest in the elec- 
tronic theory. He became 
interested in chiropractic, 
osteopathy, and other kinds 
of therapeutics, aside from + oat 


Breakdown, 1901; 


Micros. Soc.; mem. 
Chirurg. Soc. (pres., 
Author: Synopsis of Morbid 
1892; Manual of Clinical 
Diagnosis, 18%: Consumption—Its Causes and 
Prevention, 1895; Transactions of Antiseptic 
Club, 1896; Scattered Leaves of a Physician's 
Diary, 1900, Diseases of Heart, 1901; Nervous 
Hygiene, in A System of 
car ecee Therapeutics, 1901: The Blues, 
Diseases of the Lungs, 1905; Self-Poison- 
Diagnostic-Therapeutics, 1909; 
Therapeutics, 1909; New Concepts in Diagnosis 


physician in San Francisco he enjoyed a wide clientele, 
His diagnostic skill was often sought by other physi- 
cians and particularly surgeons, even when he was still 
using more or less orthodox methods. His writings 
attracted a good deal of attention on the part of doc- 
tors, and no little controversy. But it was not until 
Abrams announced his discovery of the electronic re- 
actions and their applicability to diagnosis and treat- 
ment that he became a great 


All of which is by way of showing how Dr. Abrams, 
single-handed, was able to gather about him several 
thousand doctors and near-doctors; how he was able to 
uttract to his own clinic, and to the offices of E. R. A. 
men, tens of thousand of everyday people seeking relief 
from their ailments; how he was able, in the eyes of 
a large number of people, to discredit established medi 
cal science; how, in view of the mysterious workings 

of his ridiculously crude aj 





influence in medical circles. He 
surrounded himself with sev- 
eral thousand practitioners who 
took up the BE. R. A. technique, 
and these practitioners, in turn, 
converted tens of thousands of 
laymen to this new idea. And 
all the while the basic phe- 
nomenon has never been estab- 
lished in a scientific way, de- 
spite the bald fact that E. R. A. 
claims run counter to our pres- 
ent-day knowledge of physics. 
That, briefly, is the really 
wonderful feature of E. R. A. 
It claims to do remarkable 
things as a matter of every-day 
routine. The E. R. A. prac- 
titioner, to all appearances, is 
enabled to diagnose the state of 
health of any individual from 
the blood specimen of that in- 
dividual, or even from the 
handwriting. He can deter- 
mine not only the present dis- 
eases and ailments, but also 
those diseases and ailments 
which may develop in the 








paratus coupled with the human 
reagent, he was able to make us 
wonder whether, after all, our 
great scientists like Millikan 
Kinstein, Edison and = others 
really did know what they 
were talking about; how he 
was able to work up his fol 


lowers to practically a religious 
fervor, in which state they do 
not hesitate to curse 
who does not immediately fall 
in line with their own beliefs 
All this he did, and more too, 
without being obliged to give 
the world any ‘real proof 
Truth to tell, he could not and 
knew he 
world aie clean-cut 
demonstration. He 
as much to those whose names 
through their unbounded en 
thusiasm and strong endorse- 
ment, linked uy 
to his. 

It may be, although it now 
seems rather doubtful, that Dr. 
Abrams did come across some 


anyone 


could not give the 
scientific 


admitted 


were closely 








future, and which are now 
present in the incipent stage 
and impossible of detection 
through orthodox methods, even 
including pathological examinations and X-ray explora- 
tions. He can, if he is as competent as Dr. Abrams 
was, determine the religion of the individual from the 
blood specimen. He should be able to locate the indi- 
vidual at any given moment. He should be able to tell 
the nationality of the individual and many other per- 
tinent facts, always from the drop of blood or the 
handwriting alone. But— 
should a_ scientific body 


f Dec. 19, 1916—. Ho such as ° _ 
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committee endeavor to 
make a simple test which 
would prove once and for 
Vienna, Paris, m all the basie truth of this 
bizarre procedure, we are 
immediately informed, 
San Francisco Medico- much to our surprise that 
1893). Cal. State Med. such a request is unrea- 
sonable. We are asking too 
much! Even Dr. Abrams 
expressed his surprise at 
such a request. 

So the wonderful feature 
of EF. R. A. is that it has 


Spinal been accepted without any 


the orthodox medicine in and Treatment; Spondylotherapy, in Refer- proof whatsoever of its 
which he received his orig- ence Handbook Medical melonces. 1917. — basic truth. Of course, 
ins raini ‘ 2xneri- er of spondylotherapy_ an on. pres m. - 

inal training and eo Assn. for the Study of Spondylotherapy; pres. E. R. A. men will hasten 
ence. In fact, this fascina- ? Am, Soc. for Psycho- Physical Research: dis- to deny this allegation, but 


tion for something new 
and his inventive type of 
mind caused him to de- 
velop various techniques 
culminating in the Elec- 


actions of Abrams. 





tronic Reactions of Pe oe Sa 
Abrams. It is not strange, Clipping from “Who’s Who, 


then, that for greater free- 

dom of action he resigned 

from the orthodox medical fraternity. 
Such an active man as Dr. Abrams was bound to be 

well known in medical circles long before he became 

famous through his electronic reactions. As far back 

as 1887 he was professor of pathology at the Cooper 

Medical College. He was connected with the Emmanuel 

Polyclinic and other institutions, and as a practicing 


coverer Abram’s Reflexes and Electronic Re- 


Clubs: Authors (London); 
Argonaut (San Francisco). 
ramento St., San Francisco, Calif. 

ABRAMS, LeRoy, botanist; 
Oct, 1, 1874; s. James DeWitt and Almin 





history of Dr. Abrams 


our answer to them is that 
we are prepared to retract 
this or any other statement 
we have made at any time 
after they have come for- 
ward and proved to us that 
we are misinformed. By 
proof, obviously, we mean 
real proof. A simple test 
means more in the way of proof than hour after hour 
of mere vaporings, and page after page of meaningless 
correspondence. Already we have had too much of 
this kind of cooperation from them and too little of the 
real and serious cooperation which we had every reason 
to expect from them, if they were sincerely anxious to 
establish their case before the world. 


Home: 2151 Sac- 
d. Sheffield, Ia., 


giving the brief life 


The late Dr. Albert Abrams of San Fran- 
cisco, originator of the E. R. A. technique 


mysterious characteristic of the 
human body, and that, in a 
crude, blundering sort of way 
due to insufficient 
knowledge and training and lack of precision apparatus, 
he was unable to master what he had discovered, Such 
a statement on our part is most charitable; but then 
our entire attitude has been highly charitable. We 
have continued this investigation long beyond the point 
justified by the plain facts in the case. Other investi- 
gators long ago would have rendered an adverse opin 
ion based on the ridiculous claims made for this tech 
nique, the total lack of proof, and the refusal of E. R. A 
to submit their claims to fair tests. But we huve been 
fretful lest after all, somehow, 
something basically true and wonderful in this Abrams 
nystery, and that by rendering an adverse opinion we 
might be robbing the world of something vitally im 
portant. Furthermore, we have kept and we continue 
to keep in touch with E. R. A. men and their wor! 
so that there may be no repudiation of our final find 
ings, on the grounds that we did not give them suf 
ficient time to prove their case. Our decision must he 
and will be final. 

And the foregoing explains why we have been so 
lenient. We have overlooked many things-—superficial 
things of no real scientific significance. Unlike other 
investigators, we have not been influenced by the ethics 
of certain E. R. A. practitioners. We have not been 
influenced by numerous F. R. A. failures and individual 
exposés. We have not been influenced by the unfavor- 
able legislative measures which are threatening to 
terminate E. R. A. practice in various States. We have 
not been influenced by the reports of the American 
Medical Association, for they are obviously an inter- 
ested and biased party. We have not been influenced 
by the contracts and the rental rates and other com 
mercial aspects connected with the leasing of the 
Abrams apparatus to individual practitioners. We have 
not been influenced one bit by the general, unsatisfaec 
tory aspect of the entire matter from an investigational 
standpoint. Instead, we have gone right ahead, keeping 
in touch with various E. R. A. men, with Dr. Abrams, 
with certain so-called electronic societies, and with 
several individuals who claim to be engaged in serious 
research work for the purpose of extricating the basi 
discovery of Dr. Abrams from its awful entanglement 
of handicaps and placing it on a firm and reputable and 

(Continued on page 207) 
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somewhere, there be 
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ELDOM, in the presence of a book to 


be reviewed, have we suffered so 


keenly tl 


he feeling of inadequacy as 
at this moment, while fingering the 
machine in search of a 
jumping-off place from which 
to introduce our readers to Richet’s 
“Thirty Years of Psychical Re- 
search.” Never have we found it 
case that the only adequate review would 


keys of our 


good 











sO wholly the 


be to present the author's entire text. No series of 
quotations of Richet’s high spots, no selection of 
passages for endorsement or controversion, be they 
ever so skillfully strung upon the thread of editorial 


comment, would do this volume justice. We shall 
traditional technique of the re- 
viewer, and so far as is possible in the space available, 


the contents of 


therefore forego this 


we shal! try to give a concrete idea of 


Richet has been for many years the senior member 
of the Department of Physiology at the University of 
Paris. His repute in the field o. psychic research is 


no less than in that of orthodo~. science. Obviously 


he brings to psychic rescarch an unusual knowledge of 


the rormal possibilities of the human mechanism. 
What he now attempts, with signal success, is to give 


have confined 
statement of facts and dis- 
their actuality, not only without advancing 
mentioning theories; for all 
theories yet proposed to account for these facts seem 
terribly 


a text book of 
mvself,” he 


USSION OT 


psychie science, “I 


tells us, “te a 


ny theory, but scarcely 


to mie frail This aim he executes with great 


skill, and with riving the book any of 


Reviewed by J. Malcolm Bird 


self-defining name “cryptesthesia.” This includes prac- 
tically the entire range of subjective phenomena, con- 
sidered from the side indicated. It certainly includes 
telepathy, and Richet gives an admirable discussion of 
this point, the extent to which telepathy alone is suf- 
ficient to account for all the facts, ete. He also indi- 
eates the phenomena of normal psychology having re- 
semblance to cryptesthesia; and he gives a very com- 
plete discussion aimed at ruling out the possibility that 
everything cryptesthetic can be accounted for on the 
basis of extreme hyperesthesia of the ordinary senses. 


Hallucinations and “Hunches” 

Cryptesthesia, he tells us, is classifiable into two 
broad categories—experimental and “sporadic,” or as 
we should prefer to say, spontaneous. He cites a large 
number of experiments tending to show a certain 
cryptesthetic faculty in normal individuals—experi- 
ments in systematic guessing in which the results were 
anywhere from twice to ten times what they should 
have been through pure chance. He then discusses 
cryptesthesia under actual hypnosis, and under the 
conditions of the spiritualistic seance. A special cate- 
gory is reserved for “cryptesthesia by sensitives’” under 
conditions not those of the seance room—psychometry, 
erystal-gazing, and the like. For some reason, though 
automatic writing gets no special mention as such, be- 
ing mentioned only as is convenient, in connection with 
its purely cryptesthetic aspects, “xenoglossis,” or vocal 
use of a language never learned by the sensitive, is 
given a place of honor as a distinct phenomenon. The 
evidence of its occurrence, however, Richet judges— 


unravel cryptesthesia of future events, and that pend- 
ing full explanation of both we ought to separate them. 
Richet, however, defines cryptesthesia for the most gen- 
eral case possible—he makes the past, present or future 
quality of the event a matter of indifference. In this 
he is perhaps swayed by some such idea as has come 
into the editorial mind with reference to prevision. 
Our spiritualistic friends have often granted that there 
is no serious objection to our preference for the tele- 
pathic hypothesis, so long as ordinary evidential ma- 
terial is considered; but have insisted that prophecy 
forces us into the spirit hypothesis. We have always 
replied that it must be proved, rather than assumed, 
that a dead man can do anything which a live man 
can’t do; and that until this is proved, we are going 
to insist that, if a spirit can prophesy, a living human 
can prophesy too, and in quite the same way. On this 
basis, we agree with Richet in his refusal to put pre- 
monitions into a package all by themselves. If they oc- 
cur, they occur; but they do not, as is so often assumed, 
lean toward any particular explanation, any more than 
does any other type of cryptesthesia. 


The Objective Half 

Passing from the subjective to the objective, Richet 
finds that the field has been rather more fully covered 
before him than in the subjective case. Under the 
heading of telekinesis he groups table movements, 
noises, and raps, and direct writing. A separate cate- 
gory, for no good reason that we can see, is made for 
levitations. The ectoplasmic phenomena of materializa- 
tions, of course, require such a category. Richet’s 
citations show that there is more involved 





hese formidabi spects or those possi- 


in “bilocations” than might be imagined— 





bilities of tediut. which the use of the 


HERE is no monopoly in psychic research. 


While the SCIENTIFIC 


the simultaneous appearance of a person in 


term “text book iight imply. In one two places, the existence of “doubles,” 
respect, however ne does not live up to AMERICAN has been making its contribution, other people and other ete.; and he makes out a case justifying 
his promise to keep off the grass of bodies have been making theirs. Space forbids our giving detailed the separate cataloging of this manifesta- 


theory not advance any theory 
of his own, te he sure but he does, at 
every poiturnaty, make faces at the 


i} 
This he regards as in- 
totally un- 
and he loses no opportunity to 


spirit 


herently 


aypothesis, 


well as 


absurd, as 





accounts of other work than our own. 
in our own work, and we are very glad to fill the gap with this review of 
the two books which we regard as. the most significant additions of recent 
months to the field of psychic literature —T HE EpiTor. 


But this month we enjoy a hiatus 


tion. Whether haunted houses are a sep- 
arate thing as he makes them, or a com- 
bination of his other groups of objective 
phenomena, might be questioned. Richet’s 
summary of the evidence throughout the 
objective half of the field is of equal value 











necessily ; 








and vigerous words. 

Richet’s stauding as a 
imagine that he may 
standard of verity for his 
permitted in 
would be disarmed by 


suv so in varied 


One not acquainted with 


scientist, and prone therefore to 


have established a lower 


facts than would be more con- 
ventional 
the chapter in 
and 


mathematical 


psy« hie 
branches of science, 
which he 


unconscious 


discusses the role played by 
fraud of all types, by 
and accident, and by ob- 
Throughout the Richet 
meets such a critic on his own ground by 
unfavorable judgments which are 
of re- 


conscious 
probabilities 
servational book, too, 
continually 
making, himseif, any 
called for conditions of observation or 
porting surrounding the cited facts. 


error 
by the 


Putting the Facts in Their Places 

Though the is thus primarily to 
summarize the evidence, it further contribu- 
tion than this. It sure, attempt any 
theorization. But it dees aim to present the facts in 
such fashion that the nature and content of the sub- 
ject matter shall be vague than heretofore. The 
classifications into which Richet groups his data, and 
the names which he manufactures for many of these 
a large contribution toward 
science. 


task of the book 
makes a 


does not, to be 


categories, are themselves 


the Iucidation of psychic 


The same large division of the psychic field into 
subjective and objective that all of us make, Richet 


must make too. Within the subjective field he coins a 
term of great utility. It is quite plain that, when 
writing automatically, speaking with automatic voice, 


seeing clairvoyantly or hearing clairaudiently, etc., etc., 
there are two entirely different aspects to be considered. 
The anatomical machinery of the voice or the pen, the 
subjective apparatus of the vision, hallucination, or 
not, constitute one of these. The question how 
there came, within the physical shell of the sensitive’s 
brain, information which does not normally belong 
there, is the other, and quite other. Richet postulates, 
from his array of facts, that “human intelligence in- 
cludes a special and mysterious faculty which reveals 
-past, present or future—that the senses 
To this faculty he gives the 


what 


facts— 


certain 
are unable to supply.” 


with apparent reason—to be of low grade. 

Coming now to the spontaneous side of cryptesthesia, 
Richet finds that these monitions, of one sort or an- 
other, are of such rich and varied occurrence as to 
justify giving up 100 pages—out of 626—to them. He 
discusses quite fully the criteria which must be applied 
before a monition may be recognized as such, rather 
than as mere chance. The conditions under which they 
occur and the symbolical form taken by the present- 
ment are analyzed. The outstanding monition is, of 
course, that of the death of a friend or relative—more 
usually, in the literature, referred to as “death-time 
hallucinations.” Richet, however, makes three other 
important groups: collective monitions that are non- 
simultaneous and non-identical; simultaneous and col- 
lective monitions; and non-collective monitions other 
than those of death. 

These monitions, of take various apparent 
objective forms such as the auditory or visual halluci- 
nation, the strong sense of presence of or disaster to 
the object, etc., ete. Richet separates them strongly 
from premonitions; and rightly, for the monition im- 
plies nothing more serious than clairvoyance, while the 
premonition, if verified in a sufficient number of cases 
to avoid the possibility of chance, ranks as outright 
prophecy. We find that in spite of their more critical 
character, Richet is able to spread some fifty pages of 
premonitions upon the record. 


course, 


The Significance of Prophecy 


This might raise the question whether we should re- 
gard these predictions as cryptesthetic ; or whether that 


term should be reserved for manifestations that in- 
volve no looking into the future. There would be 
some ground, we think, for the latter course. It 
might well be argued that ability to divine what is 


going on at a remote place, now, or what went on at 
such a place in the past, is by no means so startling 
as the similar ability projected into the future—or at 
least, that cryptesthesia regarding present and past 
will perhaps yield to an explanation which will not 


with his summary of the subjective evi- 
dence; but he makes no such suggestive a contribution 
to the machinery We can do no better 
for Dr. Richet than quote the opening sentences of his 
chapter of summary and general conclusions: 

“T have now reached the end of this long investiga- 
tion. I have endeavored, while giving a place—possibly 
too large a place—to my own researches, to collect the 
documentary evidence so widely scattered in many rec- 
ords, and to put into a matter which up 
to the present has never been synthetically studied. I 
have tried to extricate the sciences anathematized as 
occult from the chaos in which they were involved, and 
to put in a clear light knowledge that official science, 
in the pride of its reputation, has refused to consider. 
It has seemed to me that the time has come to claim 
for psychic science a plece among recognized sciences 
by making it conform to the rigor and the logical treat- 
ment which have given them their authority. . ‘ 
It has appeared to me, as doubtless it will appear to 
every impartial reader, that there are too many well 
verified facts and rigorously conducted experiments, 
that chance or illusion or fraud should always be at- 
tributed to all these facts and experiments, without 
exception.” : 

Anyone who has not brought to this subject the will 
to disbelieve, who has not made up his mind in ad- 
vance in the sense decried by Richet, will enjoy the 
book, in spite of its length and its rather formidable 
title. And after it has been read, it will be found an 
enormously valuable psychic encyclopedia and _ bibliog- 
raphy. Practically all the respectable evidence is here, 
and in every case there are citations of the sources, 


of discussion. 


some order 


Schrenck Notzing and Eva C. 

Of different character is the other outstanding con- 
tribution to the psychic literature of 1923. “Phenomena 
of Materialization,” by the Baron von Schrenck Not- 
zing, is the record of the author’s four years’ work 
with the French medium Eva C. Every sitting is 
described in full detail, and there are 225 photographs, 
practically all of them seance-room flashlights. The 

(Continued on page 214) 
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When Beavers Aid Irrigation 


Emergency Use of the Water Impounded by the Industrious Animals 





HE natural trait of beavers to build dams 
for the protection of their homes has long 
been known, but it is only recently that its 
economic value has been recognized in 
irrigation work. The United States Forest 
Service, in a recent survey of the Coche- 

topa National Forest, near the San Luis 














By Ivan E. Houk 


36 inches in diameter was felled by beavers. 
the trees of their branches, then cut the trunks into 
lengths of about three feet, and store both branches and 
trunks near their homes, for their winter's food supply, 
placing them at the bottom of the pond and weighting 
them down with mud and rocks. In the summer they 


They strip 


the aspen and willow, trees which are of little value as 
timber. Pine, they never attack. they 
are of some added value to the agriculturist in that they 
tend to rid the country of weed trees. They are strictly 

vegetarians, as they never eat meat of any kind. 
Beavers seldom work in the daytime, but 
stantly on the job. at night, 


Consequently 


con- 


are 
especially 





Valley, Colorado, made by Fred Agee, 
United States forest supervisor of Salida, 
found that the water stored above the 
dams in that forest alone amounted to 
1241 acre-feet; that is, enough water to 
cover 1241 acres one foot deep—the equiva- 
lent of 24,000 Colorado statute inches 
running for 24 hours, or enough to irri- 
gate 30,000 acres of land for one day. 
Mr. Agee’s survey, which was carefully 
and thoroughly conducted, showed that in 
the Silver Creek Valley alone, 46 dams 


were located in a total length of about 
534 miles. These dams averaged about 
660 feet apart, although they generally 


occurred in groups with a somewhat closer 
spacing. In the water 
backed up above the dams to depths as 
great as 51% feet. If these structures had 
been built of concrete, by man, and the 
concrete had cost $5 per cubie yard, a very 


some cases 


was 


conservative estimate, the dams would 
have cost from $11 to $1026 apiece, and 
their total cost would have been about 


$10,000. This is for the Silver Creek Valley 
only. Considering the entire 
Forest the total cost of the beaver dams, on 
the would be about $200,000. 

Consequently it is evident that the value 
of the aid to irrigation is 


Cochetopa 
same 


basis, 


beaver as an 








moonlight nights, repairing leaks and im- 


proving their structures. The rapidity 
with which they work is almost mar- 
velous, and their ingenuity in select- 


ing suitable sites for their 
hardly be improved competent 
engineers. Their dams are invariably lo- 
eated at the most advantageous sites. In 
fact their efficiency in repairing leaks un- 
der water is so high that they 
used, as a last resort, in 
in man-built dams. 


operat ions can 
upon hy 


have been 


stopping leaks 


Elasticity and High Speeds 


T is surprising how few men appreciate 


the importance of elasticity at high 
speeds and fewer still are able to make 
their designs so as to avoid trouble. When 


the ox was the principal means of 
tion, no springs were necessary. The man 
who invented the bow and arrow was able 
to produce higher speeds than an) 
used by utilizing the 
Many designers of 
are able to succeed by making things too 
strong. This works all right in many 
cases but not always. The writer has be- 


ke CoOmO- 


before 


elasticity of the 


wood. limited ability 


fore him now a case where the design of a 








of no minor importance. In fact a plan 
haS already been developed and put into 
operation in whereby beavers 
taken from the State 
where they are plentiful, and transplanted, 
were, to other where their services are 
more essential, the animals being trapped in huge wire 
nets placed on the dams. recorded where 
a rancher, who had only enough water to irrigate a 
small garden plot before he imported beavers, now has 


Colorado, 


are one section of 


sections 


as it 


One case is 


Beaver dam alongside hardscrabble road in San Isabel National Forest, Col. 
When these dams occur every few hundred feet along the stream, they impound 


an appreciable supply of water 


live on roots, berries, leaves, and aquatic plants, but in 
the winter they eat of the bark of the trees they cut 
down during the autumn. One earefully watched 
colony of beavers gathered 732 sapling aspens and 
several hundred willows for oné winter’s supply, placing 
them in a pile over 3 feet deep and 124 feet in circum- 


turbine supporting steel framework was 
made very heavy by some one who thought 
that the best way to avoid vibration. The 
result was that the rigidity of the steel 
was just right, in connection with the 
weights supported, to “tune in” with the 


turbine and excessive vibration 
resulted from the combination. 

To determine the critical speed calculate the deflee- 
tion of the spindie or beam or 


column due to the weight of the parts and all at 


speed, 


the compression of a 


tached 





sufficient water to cultivate forty acres successfully. 
The plan followed is to 
save the beaver storage un- 


til late in the summer, when 


water is scarce and crops 
are badly in need of mois- 
ture, then to cut the dams 


and allow the water to drain 


into the irrigation ditches. 
Within 24 hours the beavers 
have the dams repaired so 
that they are again storing 


water for another 
gency. Thus the beaver stor- 
ean be utilized 
times in one season if neces- 


emer- 


age several 
sary 

build their dams 
of trees, bushes, sticks, 
weeds, and so forth, cement- 
ing the materials together 
with mud and rocks. Beaver 
dams 600 feet long, and 
flooding many acres of land, 
have been found in northern 
Wisconsin. Sometimes, after 
years of work, the dams be- 
come solid banks, through 
which the water passes only 


Beavers 








parts. If the deflection is 1/360 inches, 3600 will be 
the critical speed. (This last is a very common speed 
and the figures being the 
same they can be remem 


bered.) Do net forget, how- 
ever, that figuring the deflec 
tion due to ht 

convenient 
the answer, for vibrati 
nothing to do 
and it can hori- 
zontally as well as vertically 


so it is 


weight is only a 


getting 


way of 


} 
tis 





with gravity 


tuke place 


wise to go through 
ealculations for detlection as 
if gravity 


did act horizon 


tally. For other deflections 
the speed will vary inversely 
as the square root of the 
deflection. Thus for 1/90 
inches, the critical speed is 
1800 revolutions, 

For steel it is customary 


to figure 29,000,000 as 
coeflicient of elasticity. There 
are certain 
ever, 


the 
conditions, how- 
found 
that this figure is greatly dif 
ferent. Bulletin2190f the Bu- 
reau of Standards gave us a 


hint in this direction but 
; } 


where we have 








by percolation and on which , -"" even the men who made the 
trees, such as poplar, ~— a ~ ani La E26. be og npr ~ — 
and birch, take root anc ral a, 1 aie no reulize ie@ Im 
, is curs where Le oa P rtance of the results. They 
grow. If this occurs Beaver huts and beaver-felled trees; note the neat cleavage, and the similarity to axmen’s work I rm Shag 
the natural slope of the doubted their accuracy and 


stream bed is comparatively 

flat, marshy ponds and even peat bogs are formed. 
Beavers bring trees down by cutting around them 

with their sharp, tough incisors, in practically the same 

way the woodsman does with his axe. One instance 

has been recorded on the upper Missouri where a tree 


ference. After they have eaten the bark they use the 
wood in building and repairing their dams. That is the 
reason the most of the logs and sticks in'the accompany- 
ing views are bare. 

Beavers prefer the bark of deciduous trees, such as 


were unable to realize why 
they differed from results obtained by others. We have 
proved that in cases where the forces are ail or mainly 
tension, speeds are high and metals are warm, the mo- 
dulus of elasticity for steel may be below 10,000,000,— 
By A. T. Kasley, Westinghouse Research Dept. 
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The Story of Steel—ll 


The Ore Ship of the Great Lakes; the Link Between the Iron Mines and the Smelting Furnaces 














In this great yard, 24, miles in length, are 96 parallel tracks. Here the ore cars are automatically weighed and reassembled, according to the character of the ore, for 


shipment to the ore docks. 


IRE it not for the existence of the Great 
Lakes, the vast mines of the Missabe 
would be an asset of questionable value. 
To produce steel cheaply you tnust have 
ibundant supplies of three things—iron 
Moreover, they 
irmous quantities and located 


ore, coal, and limestone, 





must be available in en 
reasonably near to one another. It is for 


and the ore train, there was shipped out of the Hull 
Rust Mine alone, in 1916, a total of 7,665,611 tons of 
ore, and that the total output from all the mines of 
Lake Superior was 62,836,172 tons. It is the purpose of 
the present story to show how this vast tonnage is 
brought down from the mines to the ore docks, trans- 
ferred without delay to a great fleet of ore steamers, 


This yard has handled 22,000,000 tons in a single season 


As soon as a train is made up, it is dispatched over the 
inagnificent roadbed of the Duluth, Missabe, and South- 
ern Railway Company for the run to the docks at Du- 
luth. Although this is a freight railroad, it is built with 
100-pound steel and, in part, with steel ties, and it is 
maintained in as fine condition as any main trunkline 
track running out of New York. Here again, nature 

has favored the steel industry, for the 





this reason that steel works, the world 
over, are to be found in the vicinity of 
coal and iron ore: or are so located, that 
the raw materials can be brought to them 
at a reasonable cost of transportation. 
Now the Lake Superior iron mines are 
grouped around the westerly end of Lake 
Superior, and at a distance of from 800 
to 1000 miles from the coal fields. If 
the iron ore had to be hauled that distance 
by rail, the cost would be prohibitive. 
Fortunately, when nature, ages ago, pre- 
pared the ore beds of the Missabe range, 
she grouped them within easy reach of 
that magnificent body of fresh water 
known as the Great Lakes It merely 
remained for man to develop the proper 
methods of handling and the right kind 
of ship, to bring these vust deposits 
cheaply to the storage yards of the blast 
sent chapter in the 








furnaces. The pre 





first 70 miles or so of the trip is across 
au practically level country. The speed 
of the ore trains is from 25 to 30 miles 
an hour. They are dispatched at the rate 
of 30 trains per day, although the writer 
was told by Mr. W. H. Hoyt, Chief Engi- 
neer of the road, that on some days as 
high as 36 trains have hauled a total of 
173,000 tons of ore per day from the 
mines to the classification yard at Proc- 
tor. 

[t should be explained that the ears of 
ore are sumpled at the mines as soon as 
they are loaded. The samples go to a 
chemical laboratory and the distribution 
of the cars is telephoned from the labora- 
tory to the main scale office at the Proe- 
tor Yard, near Duluth, before the train 
reaches that point. As the trains enter 
the yard, the cars pass over automatic 
scales at a speed of two miles per hour. 








story of steel shows how cleverly and on 
what a vast scale this has been done, 
The largest tonnage of ore moved over 
the Great Lakes in a single season was 
during 1916, when 64,734,198 gross tons 
were carried through the Lakes.. For a comparison of 
the cest of moving this tonnage, let us take the year 
before the war, 1913, and let us consider the Lake Shore 
Railroad which, because of its easy grades and fine 
roadbed, is ideal for cheap transportation. In that year 
the freight rate was 5.29 mills per ton-mile. In the 


same year the freight rate 


Emergency dam above “Soo” locks. 


lowered and the rush of water checked 


carried through the Lakes, and unloaded at or near the 
various steel works in the lower Lakes. 

At the Hull Rust Mine, which is the property of the 
United States Steel Corporation, the ore cars, as they 
are hauled up out of the pit, are made up into trains 
which average 96 cars, or 4800 tons of ore, per train. 


Should a lock gate be carried away, this 
bridge is swung across the entrance, its vertical wickets (steel plates) are 


The scales operate automatically, the 
weighting device itself stamping the gross 
weight of the car on a card as it passes 
over the scales. At Proctor the trains 
are broken up by sorting engines, and the 
ore from different mines is placed together in train 
loads, so that when the ore is being shipped through 
the ore pockets and into the boats, certain definite mix- 
tures of ore are built up, carrying the percentages of 
iron, silicon, phosphorus and sulphur required at the 
particular furnaces where the ore is to be smelted. To 
handle this enormous ton- 





per ton-mile on the Great 
Lakes was 0.68 of a mill. Of 
course, the charges beth for 
steamer and rail have gone 
up: but they have advanced 
proportionately and the rela 
tive cheapness, as between 
steamer and rail, holds good 
today. These figures show 


what an absolutely neces- 


sary link in the vast steel 
industry of the United 
States is that thousand-mile 


stretch of water between Du- 
luth and the steel works on 
the southern shores of Lake 


Michigan and Lake Frie 








nage, the Proctor Yard has 
been built with 96 parallel 
switching tracks. It is 550 
feet wide, in part, and 2% 
miles in length. We present 
a view showing only a small 
section of the yard, with 14 
trains standing side by side. 
The mixing of the ore above 
referred to is revealed in this 
picture by the difference in 
the shade and in the frag- 
mentation of the ore. From 
the yard the ore is taken 
down to the docks over six 
miles of 2 per cent grade, 
by large Mallet engines with 
415,200 pounds weight on the 








In cur last issue we 


showed how. by the com- 


bined use of the steam shovel 


Three of the ore docks at Duluth. Length, 2004 feet. 
bined capacity of ore pockets, 345,000 tons. The ore is loaded by chutes to the ship 


Max. height, 8414 feet. Width, 60 feet. Com- 


drivers. 
Nowhere in all America 
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has the problem of handling and transferring a huge 
tonnage, in a minimum of time and at a minimum of 
cost, been worked out to such perfection as is seen in 
the transportation of ore from Missabe to the far dis- 
taunt steel works. Thus, the unloading from car to ship 
is done entirely by gravity. To this end a series of 
huge ore docks provided with pockets has been built 
along the foreshore at Duluth. We show an airplane 
view of three docks of the Duluth, Missabe and North- 
ern Railway, with the city of Duluth in the distance. 
Each dock is 2004 feet in length and the largest is 84 
feet 5 inches in height from the water to the deck of 
the dock, and 60 feet in width. When the ore trains 
reach the bottom of the hill, they are moved out on to 
the ore dock and their contents dumped into the ore 


pockets. There are on this single dock 384 pockets 
with a total storage capacity of 153,600 tons. The 
dock is built of steel and concrete, and the bottom of 


this level 
each pocket is provided with a massive hinged spout 
which is raised and lowered by an winch on 
the floor of the dock. The pockets are spaced twelve 
feet from center to center, so that when loading is 
going on the spouts will register with the hatches on 
ship, which are twelve-foot 


the pockets is 4014 feet above the water. At 


electric 


the ore also 
centers. 

An entertaining chapter might be 
development of the ore-carrying 
Lakes. We must content 


spaced on 


written upon the 
eraft of the Great 
ourselves here with stating 
that the first shipment of iron ore toek place in 1853, 
when 152 tons were shipped from the Cleveland Iron 
Mining Company to the Sharon Tron Company, Sharon, 
Pa. Lake transportation was done in those days in 
little twenty tons burden or less. As the 
vears passed the shipments and the vessels that carried 
grew in slowly at first and then with in- 
rapidity—until today the typical ship 
600 feet in 


vessels of 


them size- 


creasing ore 


is a vessel over 
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alternate coal pockets 
dropped down above the 
respective hatches of the 
ship, the gates of the 
pockets were tripped, and 
17 cataracts of ore began 
to stream down into the 


hull. Meanwhile, two big 
streams of water ballast 
from 14-inch and 9-inch 
pumps were being dis- 
charged from the ship’s 
side tanks. Care has to be 
taken to load the ship 
evenly and avoid any 


bending 
means of 
wire cables and powerful 


concentrated 


stresses. By 














winches on board, the 
“Cole” was moved along Loading an ore ship. 


the dock so as to receive ship. 

the proper grades of ore 

to make up the right mixture for the Lorain Steel 
Works, to which she was bound. In 21% hours’ time 


about 12,000 tons of ore had been taken aboard, the 
hatches closed and the mooring cables cast off. It was 
a novel experience to stand on one side of the deck 
and line up the opposite rail against some mark on the 
dock, and note how rapidly the ship sank in the water. 
Such rapidity of loading is not approached anywhere in 
the world. 

We have said that the 
very special type. It looks different from any other and 
its internal construction is decidedly different. Strictly 
speaking, these vessels might be called magnified canal 
with the pilot house and captain's and crew’s 
quarters occupying the first hundred feet from the bow, 


Great Lakes ore boat is a 


boats, 


Ore deck chutes are spaced 12 feet, so are the hatches of 
In one test, 12,817 tons were shot aboard in 1612 minutes 


are sailed afford a positively novel experience. In the 


first place, one is practically never out of the sight of 


other boats. Aheud and astern will be other ore boats 


going the same way, and generally at about the same 
speed; and in the narrow waterways, the returnins 
empties stream by one almost like taxicabs down 
Broadway, New York. This is an exaggeration 

course; but the reader will understand what is meant 
when he is told that after leaving the “Soo” locks, we 
met and passed in the channel no less than 24 big cargo 


bouts, most of them of 10.000 tons or more 
of twelve 


in a distance 


niles. Moreover, at this point the channel 
Was usually only some 300 feet in width 
tion would eall for 


clear daylight 


Such conges 
eareful 
weather: but 


most nivigation even in 
that particular 


miles 


welve 


was navigated in the 





length, 60 feet in beam, and 
capable of carrying from 
10.000 to 14,000 tons of ore. 
These vessels have been de- 
purely along utili- 
turian lines. With their long, 
narrow, shoal 


veloped 


bodies, broken 
by deckhouses only at bow 
ind stern, they have none of 
the beauty of and 
sweetly moulded lines which 
is found in an 
But for their partic- 
work of carrying a 
huge cargo at a fair speed, 
and of being loaded and un- 


sheer 
ocean-going 


liner. 
ular 


ren oe 4 





loaded 








late afternoon, and when the 


dusk of twilight was deep 
ened by the prevalence of 
heavy smoke from the au 


tumn forest fires. Not seon 


will the writer forget the 
eight hours from late after 
noon to after midnight, that 
he spent in the pilot house. 


At the open .window, glass 
in hand, 
watching for those two white 
lights at the 


stood the captain, 


} 








rapidly, they are a 
triumph of human 
design. In a test of the 
steamship “D. G. Kerr,” to 
see just what could be done in the way of quick loading, 
12,817 tons of ore unloaded from the ore 
pockets to the hull in 1614 minutes at the D. M. and N. 
docks, and as a record of quick unloading at the steel 
works we may note that eight Hewlett unloaders at the 


positive 


or 
gross 


were 


Ashtabula pockets have unloaded 70,000 tons from 
seven ore boats in 22 hours, actual time, and 13,000 
tons have been unloaded from a single boat in 344 
hours, 


The writer, on reaching Duluth from the Hull Rust 
Mine, arranged to make the trip through the Lakes on 
a typical ore steamer, the “Thomas F, Cole’ (Captain 
W. E. Stover), one of the fleet of 99 ore boats of the 
United States Steel Corporation. While the “Cole” was 


still warping alongside the ore dock, the spouts of 


Left: Leg and open bucket descending through hatch. Note operator within the leg. 
unloaders, when open, span 22 feet and pick up 17 tons. 


and the bunkers, engine room and engine room crew 
accommodations filling up the last hundred feet at the 
stern. The remaining 400 feet of such a ship as the 
“Cole” is given up to the carrying of ore, or on the 
return voyage, to a cargo of coal. A midship cross sec- 
tion shows two wide water ballast tanks, one on each 
side, extending throughout the ship, and a series of 34 
deep and stiff girders extending from.side to side to 
hold the hull to shape and carry the hatch covers. 
Returning light, the “Cole” will carry normally in the 
tanks from 4000 to 6000 tons of water ballast. She is 
driven by triple expansion engines, steam being sup- 
plied by two Scotch boilers at a pressure 170 pounds 











per square inch. With a horsepower of 2150 and 84 
revolutions per minute, she makes about 11.4 knots 
loaded. Her average load 
last year for ten trips 


was 12,189 tons of ore. 
The consumption of coal 
per day is only 48 tons. 
A truly remarkable per- 
formance considering the 
load and the speed. 

The writer has voyaged 
in his time on all the 
seven seas, and in every 
size of craft from a 150- 
ton coasting schooner to 
the “Leviathan” of 64,100 
tons displacement, and 
he thought that he knew 
something about naviga- 
tion and the ways of 
ships and the sea; but 








A 12,000-ton ship in the “Soo” locks. 
13,000 tons. 
which 64,734 tons was ore 


Astern, in same lock, is another ship of 
In 1916, there passed through the six locks 91,888,190 gross tons, of 


that trip down the Great 
Lakes was a revelation. 
Not merely the ships, but 
the way in which they 


Right: Cleaning up inside hold 


masthead of 

approaching ships to slew 

up through the murk, and 

sounding at intervals the 

three warning blasts that 

Buckets of largest are characteristic of Lake 
navigation, Presently out 

of the blackness would be 

seen the lofty masthead lights and then the red and 
green lights, of an approaching freighter. Speak of 


searoom! To our unpracticed eye it looked as though 
collision was surely inevitable. Then, and not 
hundred yards distant, the green light 
out. Presently, there would loom up the black, high 
bow of an empty ore boat, and she would sweep by so 


So muaDN 


would be 


shut 


closely that one could literally have tossed a_ biscuit 
aboard. How different from the transatlantic ship 
which, as soon as she has dropped the Sandy Hook 


pilot, travels on a clearly defined easterly 
knows that the westbound ships 
course many miles to the north. 
The open season for getting down the huge tonnage 
of ore on Lake Superior is only eight months in length. 
Hence, all possible speed is made in the turn-around 
at terminals and during the passage. When the captain 
takes his ship out for its first trip in the 
April, he knows that he is practically setting out on a 
voyage of 40,000 miles, which lasts from the 
April to the middle of December. There is practically 
no shore leave for him and his crew. Before he has 
completed tying up at the ore docks the ore is pouring 
into his ship. Before he has completed tying up at the 
steel works, the huge unloaders 
hold to bring the ore out. It is a 
the three months of during the winter are well 
earned both by captain, crew and ship. Each 
it need searcely be said, undergoes during the 
a very thorough overhaul, and it 


course, and 


are on their own 


middle of 


middle of 


are diving into his 
strenuous life, 
rest 
vessel, 
winter 
has to be put into 
first-class 


absolutely condition. The few hours stay 
in port afford the engineer no opportunity to- lift eylin- 
der covers or make any major repairs. As we have 


said, it is practically a continuous 40,000-mile 
of eight months. 
That excellent body of technical engineers known as 
the Corps of Engineers, United States Army, 
(Continued on page 216) 
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have had 





WENTY-FIVE years ago, the 

SCIENTIFIC AMERICAN con- 

tained illustrations of a 
hydroelectric unit which, because of its 
unprecedented size, was the wonder of its 
day in the electrical world. This was an 
generator driven water turbine of 5000 
formed one of ten such units which 
filled the power station of the Niagara Falls Power 
Company, Who were the first to develop on a large scale 
a part of the potential powers of the Niagara Falls. 
Five years later, in a comprehensive article on Niagara’s 
deveiopments, we recorded the emplacement of 10,000- 
horsepewer units in the plant of the Ontario Power 
Company, and of 13,000-horsepower units in the plant 
of the Electrical Development Company, both of these 
being on the Canadian side of the river. 

In the two decades which have passed since then, 
there has been a steady growth in the size of hydro- 
electric units, and during the last two or three years 
this growth has taken a spurt that has brought some 
truly astonishing machines as regards their size, weight, 
power and above all their economy. In California there 
are being installed 35,000-horsepower turbines for the 
Southern California Edisen Company, and 40,000-tur- 
bines for the Pacific Gas and Electric Company; while, 
at Niagara, waterpower is being developed in the 
Canadian plant at Queenstown in five enormous ma- 
chines of 55,000 horsepower each. The latest develop- 
ment is at the plant of the Niagara Falls Power Com- 
pany on the American the river, where the 
world’s largest hydroelectric unit of 70,000 horsepower 
was placed in commercial operation in December by a 
delegation of hydraulic and electrical power men and 
government officials. the first of three such 
turbines with which station will shortly be 
equipped. 

The water for operating the new station is withdrawn 
from the Niagara River above the rapids. It is carried 
beneath the city of through a new hydraulic 








electric 
horsepower. It 


by a 


side of 


This is 


this 


Niagara 





HILE only about 35 per cent 
of the earth’s surface has 
been subjected to civiliza- 
tion, mere than 95 per cent has been ex- 
plored, charted, and ticketed for future 
human usage. Of the remaining 5 per 
cent the most mysterious and alluring part is without 
doubt the 1,000,000 square miles of unknown Polar Sea 
that lies directly northward from Alaska. 

Next June or July Amundsen’s three planes will fly 
from the old Zeppelin trans-polar base in Spitzbergen 
directly this unexplored area. One of these 
planes will be in charge of Lieutenant Davidson, U.S. N. 
The Navy Department has officially announced plans 
for a prospective flight of the new navy dirigible, the 
“Shenandoah,” across the top of the world. 

The chances that land will be found by these fliers 
five to one. Even if there be no actual polar 
continent, there is still every prospect of polar land. 
Vast ocean are infrequently dotted with 
broud-topped fertile islands jutting from their depths 
and having no connection with any continental mass. 
The single feature in common among such islands is 
their situation on or near a line of volcanic activity. 
This fact contributes one of for 
believing new land lies near the North Pole. 

Japanese-Aleutian lines of the subterranean activity 
point poleward. Down the other side lie Spitzbergen 
and Iceland. The latter is one of the most intensely 
yoleanic spots on the globe. So it is reasonable to con- 
clude that somewhere between Iceland and Alaska in 
the Arctic Ocean may lie a similar nubble of land up- 
thrust through the polar pack. 

Even more substantial evidence of a polar land issues 
the results of northern data worked up by the 
expert, Dr. R. A. Harris of the United States 
Coast and Geodetic Survey. He fitted together such 
bits of evidence as the drifts of the Fram and the 
Jeanette, observations of movements of the pack-ice, 
rise and fall of tide in Greenland and Alaska, and so 
on: and he concluded that there must be a “large body 
of land water as yet undiscovered in the 
polar regions.’ 

Supplementing theoretical deductions. are several re- 
ports of whalers and northern travelers who claim they 
actually sighted land. Chief among these is Admiral 
Peary'’s experience in 1906 when he went westward 
along the shore of Grant Land on which the “Roosevelt” 
was wintering, and saw distinctly the “snow-clad sum- 
mits of the distant land in the northwest above the ice 
Ard whalers off the coast of Alaska, pene- 














across 


are about 


spaces not 


the solidest reasons 


from 
tidal 


or shallow 


horizon.” 


trating in open seasons to high latitudes, a dozen times 
declare that they have sighted the shores of new land 
looming through the arctic murk. 
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A Hydroelectric Giant 


pressure tunnel, which measures 32 feet by 32 feet and 
is 4300 feet in length. The tunnel terminates at the 
edge of the high cliff on the American side below the 
falls. It is excavated through solid rock, and the ma- 
terial removed would fill a train of gondola cars reach- 
ing continuously from Buffalo across the State to Utica. 
The tunnel discharges into a large forebay, from which 
the water is led to the turbines in the power house at 
the foot of the cliff, by means of three 21-foot, slope- 
tunnel penstocks cut through the limestone cliff. After 
doing its work on the turbines, the water discharges 
into the Niagara River. 

This giant unit weighs more than 1750 tons. It con- 
sists of a 70,000-horsepower, single runner, vertical 
shaft, hydraulic turbine, attached to an electric gen- 
erator delivering 52,000 kilowatts at 12,000 volts. When 
completed, the station will house units with a total 
rated capacity of 454,000 horsepower. The company 
has two other stations with rated capacities of more 
than 200,000 horsepower. The annual output of the 
American Niagara system alone is in excess of two 
billion, five hundred million kilowatt-hours, and repre- 
sents about one-third of the electricity sold in New York 
State. 

The new hydroelectric unit uses 3200 cubic feet of 
water per second, with an efficiency of at least 93 per 
cent. It does not increase the company’s diversion of 
water in any way, but does materially increase the 
efficiency of conversion into power. It uses the same 
amount of water formerly used by seven 5000-horse- 
power units and delivers energy equivalent to the output 
of 14 such units. Each of the three new 70,000-horse- 
power units will produce electricity which, if generated 
through the use of coal, would require 700,000 tons 
annually. Although the new project will not use any 
more water than is now used, it will so use the water 
as to produce an increase of 100,000 horsepower in 


Does Land Lie Near the Pole? 


A new Polar island or continent will likely be in 
some respects radically different from other lands 
bordering on the northern sea. In the first place its 
volcanic origin would make for a more rugged terrain 
than the low barrens and tundra of North America or 
the flattened steppes of Siberia. In view of the con- 
siderable interval between known lands and the new 
land its meteorological features would probably be dif- 
ferent. There would be enough less precipitation to 
prevent the formation of large glaciers such as are 
found along Alaskan and Greenland coasts. Without 
such flowing water there should be relatively less weath- 
ering than further south. The work of frost would be 
the chief agent of rock disintegration. 

It is unlikely that any new species of animal or 
vegetable life would be found upon it. But we might 
expect nearly anything in the way of mineral resources. 


Coal unquestionably, for coal is being found in the 
Arctic in ever-increasing quantities. If the new land 


is anything like Alaska it will be a find indeed. 

The new land ‘would by no means lie beyond the line 
of human habitability. Spitzbergen’s coal mines, which 
have been profitably worked, are in almost exactly the 
latitude of the center of the unexplored region north 
of Barrow. 

But before we could lay claim to all these riches we 
must land and take possession. That is a more serious 
matter than it seems at first sight. In the first place 
the Polar pack is a vast disk of rough and nubbled ice 
some 2000 miles in diameter. This disk is constantly 
surging back and forth under the influence of tides and 
winds. Where it collides with any land mass it is: torn 
and shattered by the impact. Thus along its fringes 
the polar pack possesses a band of “pressure” ice from 
20 to 50 miles in width. For a plane or dirigible to 
land in this area of wreckage would be suicide. The 
one real chance for setting foot on the new land would 
lie in the fact that, when wind and tide break leads 
in the heavy pack, these leads are open water until the 
wind or tide changes again. For a brief period they 
afford proper landing area for a seaplane. 

It has been suggested that the land be first located 
from the air and then explored by Peary sledge 
methods from a base at Point Barrow. On the final 
North Pole dash from Cape Columbia on the northern 
coast of Ellsemere Land Peary’s goal was about 500 
miles from his point of departure. But Barrow is 1117 
miles from the Pole, twice Cape Columbia’s distance. 
Movements of the ice-pack thereabouts are more ec- 
centric than in any other part of the Arctic. One may 
go to bed with a solid jam right on the beach and wake 
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the power output of the station. 
The turbine of this unit is the highest 
power-capacity water-wheel ever built. It 
is a product of the I. P. Morris division of The Cramp 
Ship and Engine Building Company of Philadelphia. 
Specially designed cars were required to transport the 
great castings assembled into this turbine. The runner 
is a single-piece, steel casting, weighing 105,000 pounds. 
The turbine casing and control valve required 32 car- 
loads of parts. The turbine converts the power of the 
falling water into mechanical energy, which is directly 
transmitted by means of a 32-inch shaft to the generator 
set immediately above. 

The great generator sets a new high mark in design 
and construction of electrical equipment. The stator 
of the generator weighs 228 tons. The rotor, with its 
twenty-eight 8-ton poles, measures 21 feet in diameter 
and weighs 399 tons. The revolving elements consist 
of rotor, shaft, and runner, the total weight being ap- 
proximately 500 tons, and they are suspended from the 
top of the unit by a Kingsbury thrust bearing. The 
generator was manufactured at the Schenectady works 
of the General Electric Company. 

The transmission lines radiating from Niagara Falls 
serve a vast community, stretching from Erie and 
Jamestown on the west to Syracuse and Oswego on the 
east. The flow of these veritable rivers of electricity 
will be substantially increased. East of the 147 com- 
munities in the 16 counties now served will enjoy more 
and improved service, and some two million people will 
share in the increased power produced by this project. 
However, in spite of the additional energy from this 
new unit, as well as the energy to be produced by the 
other two big machines which go into service during 
the coming year, the demand for cheap, constant, 
Niagara hydroelectric power outruns the supply. New 
domestic and industrial uses of electricity are con- 
stantly developing, and no further increase in output 
ean be effected until present restrictions of the use of 
the waters of the Niagara River are modified. 


up with no ice in sight; open water clear 
to the northern horizon. Such movement 
would be disconcerting to a sledge expedi- 
tion, to say the least. 

Before the problem of accessibility of the new land 
has been solved a party might be established there from 
planes, having taken chances on smashing their ma- 
chines. With kites or captive balloons radio aerials 
could be raised and communication attempted with the 
southern base. The weak point in this plan is that 
MaeMillan’s outfit at Etah and Amundsen’s vessel, the 
“Maud,” drifting north of Siberia have both demon- 
strated the presence of a mysterious radio barrier that 
exists in high latitudes during the summer months. 
Whether this is a direct corollary of the constant day- 
light or a result of the excess static existing over the 
Polar Basin cannot yet be said. 

Even after reaching and occupying the new land the 
question of creating an unassailable claim to it is by no 
means a simple one. By international law territory 
must be inhabited in some degree of permanency before 
it can actually belong to the claimant power. There are 
islands in the Pacific which American mariners have 
visited and developed, over which we cannot hoist our 
flag because we have not fulfilled the tenets of the 
law. 

One solution would be to transfer our Eskimos from 
Alaska there. Eskimos are ethnologically one of the 
most distinct branches of the human race. Their peace- 
loving responsive natures have let them in for all the 
ills and evils of civilization. Isolated in an environ- 
ment to which they are suited they lead happy and 
efficient lives. 

There would be no cruelty attached to such a social 
experiment. The Smith Sound tribe living on the 
northwest coast of Greenland are now the most 
northerly and isolated people in the world. They are 
healthy and carefree. They are hospitable, proud, 
capable men and women. They have no desire to go 
south where dwells the eccentric white man. The lati- 
tude of their upper village at Annorotok is nearly that 
in which inhabitants of the new land would live. 

The new colony could not be exploited. Governmental 
control of its visitors would prevent the poisonous effect 
of unrestrained civilization from getting in its evil 
work. Yet development of natural resources or simply 
the preparation of the place for future scientific in- 
vestigatiuas could go on. 

Altogether the chances that new land may be found 
are good enough to warrant serious search for it. Its 
conceivable resources and uses augment the urge to 
epen up the great blank space above Alaska. Finally, 
there is always the vivid fascination involved that the 
unknown has held for men since the beginning of time. 
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The 70,000-horsepower generator. Within the cylindrical casing 
are the stator and the rotor, and below the floor is the water-wheel 
or runner. The heavy steel brackets above the casing hold a Kings- 
bury bearing, which carries the combined 500-ton load of the rotor 


and runner which are suspended below it 
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The water-wheel, a single steel casting, weighs 

524 tons. The water rushing through the wheel 

develops 70,000 horsepower before it is dis- 

charged into the tailrace below. This power is 

transmitted to the generator rotor by the 32- 
inch diameter shaft above the wheel 


directed into the 
flows from it to the runner. After it has done its work on the wheel 
for operating this gigantic hydroelec 


The huge stator or field of the generator. This generator estab- 

lishes a high-water mark in the design and construction of electrical 

equipment. The stator alone weighs 228 tons. The two men shown 

standing within it give an instant impression of the great dimensions 
of this whole outfit 
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This view shows the 400-ton rotor, with its twenty-eight 
poles, each weighing eight tons, being lowered into the 
stator. The rotor is coupled to the 32-inch dia. suspended 
vertical shaft of the water-wheel, which is hung below the 
floor of the generator room 


This remarkable view shows where the water, at the rate of 3200 feet per second, is received and distributed around the periphery of the runner. 
In the upper right center is the inflow tube, with its conical valve for regulating the supply. The water rushes around the great circular tube and is 
runner by fixed guide vanes on the inner side of the tube. The tube decreases in diameter proportionately to the amount of water that 
, the water discharges through the circular tube in the foreground. The water 
tric unit comes from the Niagara River through a new hydraulic tunnel, a distance of 4300 feet, and more directly 
from a large forebay and a slope-tunnel penstock cut through a limestone cliff. From the turbine, the water discharges into the Niagara River 


SOME DETAILS OF THE NEW 70,000-HORSEPOWER, WATER-DRIVEN GENERATOR AT NIAGARA—(See facing page for description) 
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This light-tight housing contains the high-speed 
motion-picture camera 
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ec ais it wen r \l A\ be s iid that the obiect ot the ordi 
. nary cinema is served when pictures 


aken of still or of moving objects are 
| 


reproduced om a screen at such a speed 
| | thut the eye cannet detect any departure 
a from normal continuity of motion 

But then we come te another aspect, 
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When a Second Seems an Age 


Filming Rapidly Moving Objects by Means of the Heape and 
Gryll Rapid Cinema Machine 


By P. J. 


maximum peripheral speed of 18,000 feet a minute, is 
stressed to five tons per square inch at the rim at this 
speed. 

In each of the lens wheels already referred to, 40 
lenses are mounted in such a manner that, as the wheel 
rotates, each lens in succession throws an image on to 
its respective section of film, the pitch or spacing of the 
lenses corresponding exactly to the standard pitch of 
the pictures, namely *%4 inch. The bevel geuring is in 
such a ratio that the lenses pass the apertures through 
which the exposures are made, at exactly the same rate 
as the film. The lenses, which have an aperture of F/4, 
are focussed by setting, the wheels on the shafts, by 
means of serew thread adjustments, to index marks 
corresponding to the known distance of the objeet. The 
maximum speed of side shafts is 120 revs. per second. 


Risdon 


armor plate. In the following one-sixteenth of a sec- 
ond, 288 photographs are taken. 

A little consideration will show that, for taking photo- 
graphs at the rate of 5000 a second, ordinary daylight 
would not suffice. With a film speed of 18,000 feet a 
minute and a focal-plane slit of one-twenty-eighth of an 
inch the time during which any portion of the film is 
under exposure is only a hundred-thousandth of a 
second. Special methods of lighting have, therefore, 
to be resorted to. In the case of a small object not 
occupying more than a fifteen-inch diameter circle, the 
beams of say two powerful 120-ampere searchlights 
with three-foot mirrors concentrated upon it give suf- 
ficient light. jut in order to illuminate a large object 
such as an armor plate sufficiently, magnesium or 
aluminum is employed. 

The machine, which without auxiliary 





namely, that of photographing bodies in 
such rapid motion that the eve cannot 
follow the individual movements, but can 
only take in the motion as a whole. A 
galloping horse and most natural animal 
movements come under his eategory In 
such cases if it be desired to analyze the 
movements, pictures taken need to be 
projected at a slower! speed 

In the next place there sre rapid move- 
ments such. as those of bullets in flight, 
falling bodies, and so on, requiring still 
higher speed photography and slower 
speeds of projection to nermit of the move 
ments being followed by the eye at all. 
Take the case of photographing a bullet 
from a machine gun firing 1000 shots a 
minute: a complete cycle is over in one- 
sixteenth of a second, during which time 


a complete set ef pictures must be taken. 








apparatus, weighs four tons, is contained 
in a double-walled, light-tight house, to 
which access is obtained through an ante- 
chamber with double doors, so that the 
operator may enter or leave without fear 
of admitting light and fogging the fi'ms. 
Inside the house, a non-actinic, red lamp, 
lighted from electric accumulators is pro- 
vided to facilitate changing the films on 
the drum, for which purpose special mech- 
anism is included for winding the films 
on the drum from spools, and unwinding 
them again. 

In photographing at close quarters the 
action of an armor-piercing shell upon 
an armor plate, the question arises of 
how to protect the operator and the cine 
ema machine itself from injury from flying 
splinters—indeed, possibly from destruc- 
tion. The problem has been solved by 
arrangements which place the operator in 








Some very fine results have been secured 
in this direction, showing just what oc- 
curs, for instance, when a bullet strikes 
a glass yzlobe. 

Science, however, could not long remain 
satisfied with such results, und the Heape and Gryll’s 
Machine is the latest forward step in 
As in the case of many other 


Rapid Cinema 
high speed photography. 
iniportant inventions, its design, construction and opera- 
tion are based upon perfectly simple and familiar prin- 
ciples. Yet a complete film comprising 288 photographs, 
all taken in less than one-sixteenth of a second—at the 
rate of 5000 pictures a second—is the proved per- 
formance of this machine. Not only so, but the pictures 
can be taken in pairs if desired, so as to produce a 
stereoscopic effect—a point of very great importance— 
or a second film of 288 pictures may be taken, following 
directly upon, and, in fact, overlapping, the first. 

The machine, which is of English conception and 
execution, comprises a large, steel “film” drum about 
68 inches in diameter, mounted on a shaft directly 
coupled to an electric motor the speed of which is vari- 
able from 100 to 1000 revolutions per minute. These 
speeds correspond to from 500 to 5000 photographs per 
second. The shaft is mounted in bearings carried on 
steel girders resting upon cast-iron foundation blocks. 

On each side of the drum, and bolted to it, is a cir- 
cular rack that engages a bevel pinion on a horizontal 
shaft on the front end of which is fitted a “lens” wheel. 

Normally, the outer edge of the drum is cased in to 
exclude the light, but there is a hinged section of the 
casing that can be opened for inspection purposes, and 
for winding on the films 

The drum is wide enough to take two films spaced 
several inches apart in grooves on the rim. Standard 
films are employed, so that any film taken may be used 
in an ordinary projector. The two films, which are 
unperforated, are wound on the drum, side by side, each 
making up a single turn on the drum circumference, 
sufficient for 288 photographs, the two ends being ce- 
mented together where they overlap. In order to main- 
tain them in close contact with the drum, air is ex- 
hausted from beneath each film so as to obtain a degree 
of vacuum equivalent to 12% pounds per square inch 
below atmospheric pressure. The air is exhausted 
through a hollow in the drum shaft, by means of a 
vacuum pump. 

The drum, which weighs 1000 pounds and has a 





at the right. 


Huge motion-picture camera for taking ultra-speed “movies,” with its mirror 
The mirror serves to reflect images in photographing shell ex- 


plosions, thus protecting the camera 


An extremely important feature is the shutter mech- 
anism and control. The shutter mechanism comprises 
a vertical, metal, falling plate that works between 
roller guides mounted on a fixed casting. This vertical 
plate and the upper portion of the casting are arranged 
so that they lie between the films on the drum and the 
lens wheels. In the fixed casting there is a pair of 
focal-plane slits, opposite which the two sets of lenses 
pass. The narrowest focal-plane slit is about one- 
twenty-eighth of an inch. The lower portion of the 
casting forms a box in which three spring-controlled 
electromagnets are housed. 

On the upper portion of the falling plate is mounted 
a disk with two apertures in it. These apertures are 
crossed by each of the revolving lenses in the corre- 
sponding lens wheel. By means of a simple adjustment 
these apertures may be arranged side by side when 
stereoscopic pictures are required, or may be staggered 
so that only one slit is uncovered at a time if two films 
are to be exposed in succession. 

The shutter is suspended from a bracket on the drum 
casing by a vertical rod, and when it drops its fall is 
accelerated by strong springs. The first movement of 
the shutter is controlled by the three electromagnets 
above referred to, which depend for their action upon 
an interruption in their electric circuits. 

In the case of photographing a shell striking an 
armor plate, the modus operandi of the photographing 
process is as follows: 

A wire, which completes the electric circuit in which 
the electromagnets are placed, is stretched across the 
path of the projectile, at a distance from the target that 
suits the time lag in the shutter mechanism and the 
speed of the projectile. The distance is usually about 
30 yards. The shutter having been set, according to 
speed and whether stereoscopic pairs or single photo- 
graphs are to be taken, and the machine having been 
started and run up to the required speed, when all is 
in readiness the gun is fired, and the projectile, on its 
way to the target, severs the wires in its path, thereby 
breaking the electric circuit and allowing the shutter 
to fall and admit light to the revolving lenses through 
the focal slits, at the moment that the shell strikes the 


a position of safety and enable the ma- 
chine to be adequately protected. 

By the use of connecting cables, all the 
controlling apparatus, together with the 
electric generator, may be placed 500 yards from the 
cinema machine, so that it is unnecessary for the 
operator to be within the zone of danger of an explo- 
sion, although he can exercise just the same control 
us though he were on the spot. 

















Front view of the ultra-speed camera, showing one 
lens wheel in position and the other removed 
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New Ways to Use Slate 

ITHERTO, from 80 to 95 per cent of 

the gross production of all slate 
quarries in the United States has been 
discarded as waste. The losses involved 
in handling so much waste and the con- 
sequent added cost of the finished product 
have resulted in the U. S. Bureau of 
Mines devoting considerable — scientific 
study and investigation to the problems of 
reducing the proportion of waste and of 
utilizing the unavoidable waste. This 
government agency was not equipped for 
conducting detailed researches with waste 
slate-dust so it enlisted the scientific ser- 
vices of the various commercial projects 
and plants interested in the conservation 
of slate and these concerns have _ per- 
formed the actual tests under the super- 
vision of the Federal authorities. 

The results of these experiments show 
that pulverized slate, or slate flour, may 
be used satisfactorily as a filler to give 
body and to supply the necessary wearing 
qualities to rubber articles of everyday 








in the springs of taxicabs. It has been 
found that the average life of these mem- 
bers is from four to six weeks. Experi 
ment with molybdenum steel in Pittsburgh 
is said to have tripled the life of these 
much abused members. Again, railroad 
workmen insist upon using their steel 
shovels for prying out spikes and nails 
It has been demonstrated that a molyb 
denum steel blade will stand up under 
this sort of thing far longer than one of 
more ordinary metal. 

Another interesting application of 
molybdenum steel is in cold-cutting tools 
Here are required great hardness and ex 
treme toughness—qualities which contra 
dict themselves in ordinary steel, which 
becomes more brittle as it is made harder 
But molybdenum steel has the hardness 
and the toughness, and high elasticity in 
the bargain. 

Various automobile parts—axles, pro- 
peller shafts, gears, ete.—as weil as motor 
trucks, tractors, heavy machines of all 





sorts—punchers, headers, reamers and 





use such as garden hose, rubber shoe heels 

and soles, carriage tires, and rubber 

packing and disks of different kinds. It 

has also been determined that ground slate may be used 
to advantage as a constituent of some classes of lino- 
leum, oil-cloth and window shades. The early tests 
indicate that with finer grinding, this by-product ma- 
terial may prove an efficient filler for the manufacture 
of automobile tires, phonograph records and other 
products requiring extremely fine-grained filler. 

For plastic roofing and flooring products containing 
coal tar, powdered slate has long been used and con- 
stitutes a most satisfactory filler. The insoluble char- 
acter of the slate renders it of special value for acid- 
proof, plastic flooring and as lining for acid tanks. 
Approximately 75 per cent of the volume of certain 
types of plastic flooring is composed of ground slate, 
and according to government reports, several hundred 
carloads of waste slate are annually used for this pur- 
pose. Although pulverized slate will have to compete 
with established articles which have long been used 
in the various trades and industries, nevertheless, slate 
flour is sure to rise rapidly in popularity because in 
addition to being eminently satisfactory and serviceable, 
it is considerably cheaper than some of the filler ma- 
terials such as tale, soapstone, foreign and domestic 
china clays, pulverized limestone or marble, aluminum 
flake, whiting, ochre or mineral paint. 

The manufacture of filler for road asphalt mixtures 
is another promising field for slate waste utilization 
according to the investigations of the Bureau of Mines. 
In the ordinary preparation of asphaltic mixtures for 
surfacing roads, finely pulverized limestone or portland 
cement are used as fillers in addition to the sand or 
stone and sand aggregates. In asphaltic mixtures, in 
which by-product asphalt is used, the weights of filler 
and asphalt are substantially the same, but when cer- 
tain types of native asphalts are used, a somewhat 
smaller proportion of filler is 


The machining of molybdenum steel rolls 


S888 pounds of loins of beef; 174,802 pounds of lamb 
racks; 389,498 pounds of chickens, etc. Vegetables, 
fish, butter, eggs, ete., as well as bakery products hold 
the same large proportions. 


Molybdenum and Its Applications 

S long ago as 1911 it was recognized that steels 
A alloyed with molybdenum possessed valuable char- 
acteristics; but this fact could not be commercialized 
at the time, because the known supplies of molybdenum 
ore were too small and of too low grade. But extensive 
prospecting during the war brought to light deposits at 
Climax, Colo., and Questa, N. M., which put the United 
States in the position of having a greater supply of this 
metal than the rest of the world combined. The result 
has been that today the molybdenum industry is one of 
the most important branches of American metallurgy. 

It is too much to say that the radio development of 
today has been made possible by any single contributing 
factor. It is, however, undoubtedly true that molyb- 
denum’s availability in commercial quantities has been 
of as much aid in this deveiopment as any other single 
item. For this is the metal employed in making the 
grid in that all-essential part in both sending and re- 
ceiving outfits, the vacuum tube. No other metal gives 
the same satisfaction here. 

But the principal use of molybdenum is in the manu- 
facture of special steels. Wherever it is desired to 
combine great toughness, great strength, and great 
resiliency with its corollary of ability to withstand the 
“fatigue” of repeated stress, there is an opening for 
molybdenum steel. This alloy is easy to fabricate and 
to subject to heat treatment, and is cheap to manu- 
facture. 

One of the most trying uses to which metal is put is 


other hot and cold working tools, dies and 
die blocks, are all made to advantage 
from molybdenum steel by rolling or forg- 
ing processes of one sort or another 
There are similarly important uses for molybdenum 
in the manufacture of cast steel parts of machines, ete. 
For example, the life of the average crane wheel. is 
about six months. By making this part of the crane 
from molybdenum steel, its life can be increased two to 
four fold. At the present time there is a cast chrome- 
molybdenum steel crane wheel in service for over two 
years without being re-machined. In fact the metal 
worn away on the bearing surface of this wheel for a 
depth of only one-sixteenth of an inch 
Locomotive frames, large castings for ships, cars, 


S 


ete., have been made from molybdenum steel, resulting 
in a material increase in the strength of the different 
parts. The resistance to sudden shock is thereby aug 
mented by at least 50 per cent. 

The I-beams, channels, plates, angle-irons, ete., used 
in steel building construction, rails, ete., are made by 
rolling the hot metals between steel rolls. The wear 
and tear on these rolls is very great indeed. In the 
accompanying cut there is shown a molybdenum steel 
roll in the course of actual machining. Attention is 
called to the large size of the cuttings, which is a very 
good indication of the toughness of the steel Ordi- 
narily a steel of similar hardness will net machine so 
well at all, for the cuttings or shavings wil! be almost 
as fine as dust, indicating that while the steel is hard, 
it is not very tough and elastic. A test of molybdenum 
steel rolls, made recently, yielded the unequalled pro 
duction of 625,000 tons of steel before the rolls required 
repair. In the manufacture of these steel rolis the 
fact that the heat treatment of the molybdenum steel 
rolis is carried out with considerable ease is a factor 
of paramount importance, 

In the smelting of molybdenite, which is the principal 

molybdenum ore, there are 





required. The amount of Sane 
such filler annually used in 
asphalt mixtures is very 
large, the city of New York 
alone using more than 50,000 
tons a year. Government 
tests have shown that slate 
flour is admirably adapted 
for use as a filler in such 
asphaltic mixtures and ac- 
cordingly, it is expected that 
a considerable amount of 
waste slate will be devoted 
to national and state road 
construction purposes. 


Dining Car Profits 


W E are apt to complain, 
when we travel, of 
profiteering in the dining car. 
The Pennsylvania Railroad 
has answered this by a neat 
little pamphlet in which it 
shows that the average cost 
per meal is $1.3831 and the 
receipts average $1.1682, 
leaving a loss of $.2149 per 
meal, or $175,228 annually. 
Some of the figures of sup- 
plies are amazing. In 1922 








produced concentrates, which 
are roasted and treated with 
acid to produce a variety of 
molybdenum chemicals, 
which are of considerable 
technical and ‘industrial im- 
portance. For example, 
molybdie acid, phospho- 
molybdie acid, sodium molyb 
date and other salts are 
formed, which are used for 
various purposes in the dye 
industry, in medicine and 
pharmaceutical preparations 
and quite extensively in the 
analytical chemical labora- 
tory. 

The molybdic acid may be 
mixed with charcoal and 
heated in an atmosphere of 
hydrogen to produce pure 
molybdenum powder. This 


“OF 





may be compressed into bil- 
lets and swages, rolled or die 
drawn into sheet and wire 
These 


products are then 
used, as mentioned above, in 
vacuum tube manufacture. 
The powder is aiso used as 








there were required 427,373 
pounds of ribs of beef; 321,- 


A slate quarry in Piscataquis County, Me. 


The waste due to crumbling and breaking in getting out the 
slate has been running between 80 and 95 per cent for the entire industry 


a blue pigment in making 
fine grades of potteries and 
porcelainse 
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More Steam-Engine Power Without Steam 


Replacing Water and Steam with a Mysterious Liquid and Its Power-Producing Vapor 





——uemee | INCE Watt first conceived the idea of 
li ‘ \} steam as a power producing medium, there 
. nt « been ! | done to replace steam by 
| } nv which would give more 

aI etti True, there has been the 





devel pment but this is 
in the commercial sense, 


That the engineers hor i Im ve kept to steam for so 


By Ismar Ginsberg 


Chemical Editor, SclentiFic AMERICAN 


This is the reason why it is possible to generate con- 
siderably more power with the new vapor than with 
steam, and at the same time effect considerable economy 
in the consumption of heat. Other physical properties 
of the new liquid which are of interest are its low 
specific heat and latent heat of vaporization. 

It is evident that the same amount of heat will pro- 
duce more vapor at a higher pressure and within a 


























for water 
cle pit the disadvantages ¢ 
Ci med b the « f cer- 
tain kinds of water which 
cuuse the formation of le 
on the internal watls of the 
boiler and boiler tubes, there 
are many counteractin id 
vantage connected with its 
W E 7 ¢ rT has been 
made to develop a reutel 
degree of eftticiency with 
steam by the use of super- 
heaters, feed-water heaters, 
condensing engines, ete., but 
the mest that has been ac- 
complished is very small 
compared to what is claimed 
to be obtained by the re- 
placement of water by a new 
fiuid 
It is understandable that 
every liquid that will develop 
a vapor may, under suitable 
conditions, be used to de 
velop power in a cylinder 
Water is by no means the 
only substance that will do 
so In a certain series of 
experiments that we! nade with a view to securing 
a liquid for use in an automatic fire extinguisher, 
which liquid weuld respond quickly to a rise in tem- 
perature nd rapidly evolve a vapor whose pressure 


would release the valve closing the extinguisher and 
throw its contents into the air of the room where a 
fire had developed, fortuitous circumstances led to 
the finding of a liquid which was being made for other 
purposes but which possessed these properties in a 
marked degree. 

The new power-generating fluid is really a very re- 


markable substance and actually generates power with 
an efliciency that far exceeds that of steam. The 
writer witnessed several experiments made in Phila- 





delphia on experimental engines driven by the new 
liquid, which proved to his entire satisfaction the 
various claims made for it by the inventor. 


Before describing these tests it may be advisable to 


say a few words about the liquid itself. It is a water- 
like, mobile fluid with a rather sweetish odor and a 
very low boiling point. It ranidly evaporates in the 
air and chills the hand just like ether or other volatile 
substances. But while it is extremely volatile, unlike 
ether it is absolutely non-inflammable and non-explosive. 
A test wus made with the substance by trying to ignite 
it with a burning match Not only was the match ex- 
tinguished by the liquid itself, but a second test showed 


conclusively that the vapors of the liquid are likewise 
non-inflammable The liquid is also non-corrosive. 


The experimental engi 





es and the various other parts 
of the apparatus, made from copper, brass, iron or 


steel, showed no signs of any corrosion either from the 





liquid or its vapers. In the boiler in which the liquid 
was heated to convert it into a vapor, there was no 
deposit. It was said that the boiler had been in use 
for a considerakle length of time: at any rate, for a 
sufficient length of time for a deposit to have formed. 

Perhaps the most remarkable property of the liquid 
is the ense with which if develops vapor under pres- 
sure. The Bureau of Standards has made an investi- 
gation of its boiling point and the pressure of the vapor 
at different temperatures. It is interesting to note that 
at 212 degrees Fahrenheit, at which point steam has no 
pressure at all, the vaper of this liquid showed a pres- 
sure of 85 pounds. per square inch. At a temperature 
of 422 degrees Fahrenheit, at which point steam has a 


pressure of 300 pounds per square inch, the new power 
medium has a pressure of 1000 pounds per square inch. 


Model turbine with condenser, arranged for operation with the mysterious 
power-producing liquid which takes the place of water 


shorter period of time when applied to the new liquid, 
in comparison with water. In other words, the new 
vapor contains less heat than steam under similar con- 
ditions of temperature and pressure. This might lead 
to the conclusion that it would be impossible to produce 
power with the new vapor in a reciprocating engine or 
turbine, because the vapor would condense on expan- 
sion, forming a liquid and generating no power. It was 
similarly argued that it would accordingly be necessary 


liquid, the cap was screwed on tight and the outlet was 
connected to the steam cylinder of a small toy, recipro- 
cating engine. The copper cylinder was then held under 
a stream of hot water running from a faucet. The en- 
gine worked splendidly, running at a high rate of speed. 

A number of tests were made with a model turbine 
installation, shown in our first view. This is a closed 
system, it being a fundamental idea of the new power- 
generating system to operate in this fashion. To the 
right is seen a copper boiler which is made with vertical 
tubes so as to secure maximum heating results from the 
gas burner seen at the extreme right. In the center 
foreground there is seen a small turbine, which is fed 
with vapor from the boiler by the upper pipe line, fur- 
nished with a valve at one end and a pressure gage at 
the other. The exhaust from the turbine goes into the 
water condenser, which is located back of the turbine, 
and the condensed liquid runs into the small well, seen 
to the left of the turbine, from which it is pumped 
back again into the boiler by means of a small pump 
connected to the shaft of the turbine, located im- 
mediately in front of it and run by it. 

One gallon of the liquid was filled into the boiler and 
the heat was turned on. Within a period of six minutes 
the pressure gage indicated a pressure of 100 pounds 
per square inch. The valve on the turbine feed line 
was then opened and the turbine immediately started 
operating. It eventually reached a speed of 8000 revo- 
lutions per minute. This test was to demonstrate the 
fact that the new liquid will generate a vapor which 
will run a turbine in a closed system, so that no addi- 
tional liquid need be added to the same during its 
operation. The apparatus worked perfectly. The 
vapors were easily condensed and the condensed liquor 
was pumped back into the boiler. There did not seem 
to be any difficulty experienced in the running of the 
apparatus. 

The next test was for the purpose of demonstrating 
the superiority of the new power medium over steam. 
The apparatus used is shown in our second view. The 
arrangement is very simple. It consists of two boilers, 
built identically alike, with the same dimensions, and 
connected by a small pipe to a sma!l reciprocating en- 
gine. The pipe is controlled by a three-way valve, so 
that the vapors from either of the boilers may be passed 
through the engine. 

The test was first made with water, both boilers being 

filled to the same level with 











the two liquids, water in the 
left boiler and the new liquid 
in the one on the right. The 
heat was supplied by the 
gas burner seen in the fig- 
ures. It took sixteen minutes 
for the water to be heated 
up to such a point that the 
gage registered a pressure 
of twenty pounds per square 
inch. The three-way valve 
was then opened and the 
steam was allowed to flow 
into the steam cylinder of 
the engine which immedi- 
ately started running. It 
was run for about ten min- 
utes or more to allow it a 
chance to develop maximum 
power and then weights were 
added to the brake beam 
that is seen in the figure. 
The ratio of lever arms on 
the brake beam was four to 








Model steam engine and two boilers, one using the new liquid and the other 


one, so that the actual force 
exerted on the flywheel shaft 


the usual water, so that either the new vapor or the steam power can be = was four times the weight 


applied to the engine 


to keep the engine or turbine at an elevated temperature 
to prevent this from happening, so that the heat saved 
in the first instance would have to be used in this 
manner, thus wiping out any real saving in heat. 

But this does not happen. Demonstrations made in 
the presence of the writer proved without a question of 
doubt that the vapor of this liquid will run an engine 
or turbine. Just to prove the efficacy of the vapor, a 
small copper cylinder was filled with a little of the 


’ on the pan of the beam. The 

steam pressure dropped al- 
most immediately to zero after the engine started 
operating and remained there during the experiment. 
Weights were then added to the pan and when three of 
them, all equal in weight, had been placed on it, the 
engine stopped running. 

The boiler on the right was then heated with the 
same burner, the flow of gas through it being main- 
tained absolutely constant. It took exactly two and 

(Continued on page 216) 


ra 











ds 





MARCH, 1924 SCIENTIFIC AMERICAN 


PE ET 





Be 9 s 
perched on top of a 90-foot steel 
boom and used by cameramen and director during the filming of the 
Feast of Bagdad. Note the sunshades overhead, and the two plat- 
forms, one above the other. This type of platform permits of “‘shoot- 
ing’’ scenes from any height and any angle within the limitations 


Highest camera-stand ever built, 


The film story called for an idol of such size that it was impossible to construct it on the studio lot. 
ever, it was imperative that the idol be shown in the picture. 


In spite of this, how- 
The technical department did the “‘impossibie’’ by 
idol in sections, as shown in this view, each section being photographed 

ingenious bit of trick photography was accomplished by using a series of mats to cover certain portions 


others were recording a section of the idol and involved that remarkable precision of modern cinematograp 


building the 
separately and then assembled on the film This 


of the film, whi 
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The make-believe City of Bagdad about the year 800 A. D. Experimental work with models convinced the producers that the surfaces used in the Bagdadian Douglas Fairbanks sends his magic 
scenes of this photoplay should be plain, simple and massive. Most of the building walls were constructed of plaster with a ribbed or corduroy finish calcu- rope into action. “The Thief of 
lated to diffuse the crystalline brilliance of sunlight concentrated on it by huge tin reflectors, in a manner which would give a textile sheen. The finish was Bagdad” contains a. taste of the 
painted in varying tones of gray, silver, and in several instances, dun color. The shade deepened gradually as it ascended, thereby taking the weight of the modernistic and impressionistic 
buildings off the ground and suspending it in the clouds, artistically speaking. A glistening, glossy black was chosen for the floors, because it reflects the schools, which must prove a de- 
exact color of light thrown upon it. Here again we see the novel camera-stand which saved much time and trouble in filming the action 


lightful surprise 


Y 


MAKING THE PHOTOPLAY UNREAL: HOW 


SCIENCE AND ART HAVE PRODUCED A SCREEN FANTA 
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The Gelatine You Eat 


How the Pure Food Laws Restrict the Raw Materials of which It Is Made 





sel LATINE, that exquisite confection that 
5} melts away'in the mouth into cool, fra- 
grant nothingness is assimilated by the 
stomach quicker and with less effort than 
any known food. Hospital physicians, as 











well us hospital patients are so well 
uware of this fact that it finds a large place in the diet 
of the sick. That those who are well love it almost 
When the appetite palls and we 
seem to crave nothing at all, gelatine by some magic 
slips down the throat and leaves a sense of fullness 
without a sense of qualm. In food value it is almost 
equal to sugar and like it it supplies heat and energy 
ta the body without burdening the digestion with pro- 
Gelatine is not only a welcome desert but it is 


goes without saying. 


teins, 
food. 

The quaint old Dutch city of Delft, noted for rare 
porcelains is also noted for its manufactures of gela- 
tine. To its quays come tramp ships laden with cargoes 
of bones from India; while other ships carry to the 
United States large consignments of gelatine that has 
More gelatine is used by 
the United States than all the rest of the world put 
together, for we are the greatest consumers of ice 
cream in the world and it is a fact that over 90 per 
cent of the commercial ice cream made in this country 
contains gelatine. The next time you eat ice cream 


been made from these bones, 


By A. G. Ingalls 


joke about the Dutch housewives getting down on their 
knees and scrubbing the very sidewalks is based on 
fact—they do it. It is difficult to see how the hus- 
bands of these everscouring, irrepressibly energetic 
Dutch women can derive any solid comfort or repose 
from their home life. 

The full process of making gelatine requires from 
four to six weeks of continuous day and night work. 
First, the sun-bleached, degreased bones are treated in 
a vat for several days in a weak solution of muriatic 
acid. Gradually the mineral matter in them, such as 
calcium or lime phosphate, and the carbonates of cal- 
cium and magnesium are dissolved out, leaving behind 
the material which contains the gelatine in its un- 
finished condition. An experiment which is analogous 
to this process may be tried out by any one by placing 
a bone from the table in a weak solution of hydro- 
chlorie acid and leaving it several days. The instruc- 
tive part of the experiment consists in the discovery, 
made after the solid matter is gone and a soft gluti- 
nous core is left, that bone contains so much within 
itself that is not bone. As much as 60 per cent of the 
volume of some bones consists of gelatine. 

The residue that remains in the vat after the treat- 
ment with acid is next washed many times with pure 
filtered water. The purpose of this is to remove prac- 
tically all of the chemical compounds formed when the 


two general kinds. One has in view the determination 
of the number of bacteria, if any, present; the other, 
the percentage of unessential chemicals contained. In 
both these regards the gelatine must conform to the 
rigid requirements of the pure food laws of the United 
States, as well as the often more rigid requirements 
of individual States such as, for instance, Pennsyl- 
vania and North Dukota. It is claimed that the gela- 
tine imported from the Netherlands is higher in purity 
than the requirements of the American pure food laws 
demand. 

Gelatine is without doubt known by most of us as a 
dessert. But there are other outlets for it that are still 
more important. Most of it is used jn the manufacture 
of ice cream,in the United States than for any other 
purpose, this immense industry accounting for 8,000,000 
pounds of gelatine annually. This amounts to about 
double the quantity consumed as a table jelly. The 
American candy industry uses another three million 
pounds every year. 

In addition to these uses, gelatine is found in a large 
and varied list of commercial products. A few of these 
are pharmaceutical products such as capsules and 
coated pills prescribed by the physician. Not a photo- 
graph could be taken, not a motion picture shown with- 
out gelatine, although the gelatines used to coat the 
photographic films need not be as pure as those which 

regale us after a hearty dinner. The 





constituents probably came from In- 
dia and was derived from animal 
bones, 

Bones from India? Bones of what? 
Not old bones bought of the rag- 
pickers! No. Gelatine of the kind 
that is made in the Netherlands is 
made from the carefully selected shin- 
bones of the Hast Indian water buf- 
falo. This is not the buffalo that 
once roamed the “Great American 
Desert” i inexhaustible 
numbers, It is not even a wild ani- 
mal. In India the water buffalo takes 
the place of the horse. It is the prin- 
cipal! farm animal. It is domesticated. 
But the Hindu does not eat water 
buffalo—any more than he eats beef. 
Buddhism ferbids either the eating or 
the killing of all animals and it is 


remember that one of its important 
f | 


1 seemingly 








standard set by the Federal food laws 
for food gelatines permits, out of one 
million parts (not one thousand) only 
30 parts of copper; 100 of zinc; 20 
of lead; 350 of sulfur dioxide; and 
1.4 of arsenious oxide, or less than 
one part in 700,000 of the last named. 
But many table gelatines are now 
made so carefully that they contain 
only one-fiftieth of these mineral al- 
lowances. Thus they are fifty times 
as pure as Uncle Sam requires them 
to be. 


Relativity and Modern Physics 
Pig cna attention has been 

drawn to the great number of 
volumes in which an attempt is made 


to present the elements of Einstein’s 
theory to the popular reader. At 








because of this religious taboo that 
ninety thousand tons of sun-bieached 
and degreased buffalo 
uvailable annually for the manufac- 

ture of gelatine, as well as of bone buttons and Japanese 


bones «are 


ivery Carvings. 

Gelatine is found in the bones of most animals, as 
well as in certain of their tissues and membranes, and 
its easy availability derives from the fortunate fact 
that while insolubie in cold water, it is easily soluble 
in hot When cooled, it forms a jelly which is able 
to include within its mass from five to ten times its own 
weight in water. 

In a chemical sense, ignoring the highly important 
considerations of freedom from harmful bacteria and 
certain chemicals introduced in manufacture, common 
glue is net greatly different from gelatine. However, 
little pains need be taken to insure that glue should be 
germ-free. Its essential quality is its stickiness. As 
long as it is sufficiently sticky it makes little difference 
what part of the animal, nor fer that matter, what 
animal, it comes from. Glne is often decidedly offen- 
sive to the nostrils because there is no particular need 
to keep out the bacteria that produce decay. Almost 
any pure food will decay-—unless steps are taken to 
prevent it. But instead of saying that gelatine is a 
sort of glorified glue, let us say that glue is often a 
debased and wunelean gelatine. Many of the manu- 
facturers of gelatine also make glue, generally in sep- 
arate factories or in separated parts of the same gen- 
eral factory group. By their knowledge and equipment 
they are better able to make it than others, but they 
are decidediy careful about keeping these two branches 
Otherwise the pure food 
Gela- 


of manufacture unscrainbled. 
laws would reach out for them in short order. 
tine imported from the Netherlands is made from clean 
raw material and the processes take place in as clean 
an environment as only the scrupulously, insistently 
clean Dutch people know how to maintain. The old 


One of the chemical laboratories in a Dutch gelatine manufactory, where gelatines 


are tested 


acid unites with the minerals forming the rigid part of 
the bone. Just as in careful chemical work, clean, 
filtered water is used for this purpose. 

Following this the stock is treated many times with 
lime water, removing any fats that may be present, 
and at the same time loosening the fibers and releasing 
the gelatine. Then the stock undergoes several wash- 
ings and goes to the vat for the next process, which is 
the boiling. : 

The purpose of the boiling is simply to extract the 
gelatine, since it is soluble in hot but not in cold water. 
After the first boiling most of the gelatine rises to the 
top, where it is drawn off. Several successive boilings 
at increasing temperatures (necessitating that the 
liquid be contained in a tight boiler in order that higher 
temperatures may be arrived at) free practically all of 
the gelatine. Of course, the strongest gelatine comes 
off with the first boiling, just as by far the most of 
the coffee is extracted from the coffee grounds with 
the first water. 

The gelatine which has been drawn off is now run 
through pipelines into a specially cooled room where 
the thin, hot liquid soon cools into a jelly-like mass. 
It is then cut up into sheets and placed on nets over 
wooden frames which are conveyed to a long alley 
through which a strong current of hot, dry air is 
blown. The purpose of this is to remove the moisture 
in the sheets, and the greater part of it is removed 
there. This puts them in condition to be ground up, 
ready to be packed in the common granulated form 
for use. The long process of manufacture is now com- 
pleted. 

But before it is put out on the market the gelatine 
must be tested and graded. Sach run is tested inde- 
pendently by several chemists, and these tests are of 


the sume time there has been a con- 
siderable number of books offered, of 
more real scientific value, dealing 
with one aspect or another of rela- 
tivity. There has not, however, been a serious book 
upon relativity, for the serious student, which made a 
minimum demand in the way of technical require- 
ments. Dr. George D. Birkhoff has now filled this 
gap in the literature with a book entitled “Relativity 
and Modern Physics.” After dealing briefly with the 
classical physics, the book introduces its reader to the 
space-time idea, develops this quite extensively, and 
proceeds to the dynamics of a linear set of particles. 
Vectors and tensors in two dimensions are discussed, 
and tensor analysis developed sufficiently for the pur- 
poses in hand. By way of a chapter on gravitation in 
two-dimensional space-time we pass on to the fpur- 
dimensional continuum, and come to a climax in two 
chapters which show the bearing of the whole subject 
of relativity upon dynamics, electricity, and the theories 
of matter. The book, Dr. Birkhoff tells us in the 
preface, aims at definite advances in the theory and a 
novel presentation of the subject; and we think it 
achieves both aims. The book should be of value not 
alone as a text for an undergraduate course in mathe- 
maties and physics in which relativity is to be dealt 
with—something to which our colleges must soon come; 
but equally to any person whose intellectual wants 
and educational equipment match, approximately, 
those of the upper layer of undergraduates, It is pub- 
lished by the Harvard University Press. 


Geyser Heat for Iceland’s Homes 
N Reykjavik plans are being made to make use of 
the neighboring geysers for heating the city. The 
geysers are situated within a mile of the city and 
have long been used for laundry purposes. Now it is 
planned to make use of this never-failing source of 
heat by piping the water into the city in wooden pipes. 
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The Continuous-Motion Clock That Does 
Not Tick 
CLOCK in which the pendulum does nothing and 
yet regulates the timekeeping with great accuracy 
would seem an impossibility, but this epoch-marking 
development has lately become an accomplished fact. 
In order to appreciate the importance of the new move- 
ment, which has been invented by Mr. Alexander 
Steuart, a clockmaker and electrician of Edinburgh, it 
is necessary to recall the faults of the mechanism by 
which pendulums have regulated clocks hitherto. 

Almost everyone will have watched a pendulum 
swinging in a clock, while the escapement to which it 
is connected allows the escape wheel to move round 
one tooth at each swing. But between ticks what are 
known as the pallets of the escapement are sliding on 
the escape-wheel teeth, causing slight friction, and un- 
less the finest workmanship has been exercised in the 
making of the parts the clock will not be an accurate 
time-keeper. Again, wear affects the regulation of the 
clock, as does also the lubrication of the minute sliding 
surfaces. 

Another drawback to the ordinary pendulum move- 
ment for certain purposes is that the second hand moves 
in jerks instead of continuously. For the ordinary 
timekeeper this feature is of no consequence, but should 
it be necessary to record time in fractions of a second, 
continuous motion is essential. This is employed in 
clock mechanisms for moving large astronomical tele- 
scopes and those which drive revolving drums for some 
instruments in which the measurement of time by 
fractions of a second is required. But the motion does 
not remain accurate for long owing to the lack of 
effective regulation. 

Mr. Steuart’s pendulum movement overcomes both 
the above-mentioned drawbacks, being frictionless and 
continuous, while time-keeping within half a second a 
week of dead accuracy is easily reached. Referring 
to the left-hand drawing, which shows the movement 
diagrammatically, A is the upper end of the pendulum, 
which is suspended by the spring B. What is called 
a gravity arm FH is pivoted at D, which coincides with 
the bending point of the spring when the pendulum 
swings. MM represents a tiny electric motor, which 
drives the eccentric 7’ through the gear wheels indi- 
eated by dotted circles. The eccentric 7, as it turns, 
rocks the lever P? through the roller S. The weight W 
on a cross-arm, of the lever keeps the roller always 
pressing against the eccentric, 

We will assume the pendulum to be in the middle 
of its swing from left to right, the gravity arm by its 
weight applied at F#' giving enough impulse to keep the 
pendulum swinging. When the pendulum has swung 
a little further to the right, the contact G strikes the 
fixed contact H and allows electric current to flow 
through the motor from the battery A, through the 
pivot D and the gravity arm, the circuit being shown 
by dotted lines. In the meantime the eccentric 7 has 
moved forward allowing the roller S to swing to the 
right under the influence of the weight W. P therefore 
swings to the left and engages with the gravity arm, 
raising it clear of the pendulum on its return swing, 
until at the end of the movement the gravity arm is 
lowered on to the pendulum by the eccentric pushing P 
over to the right, and another impulse is given. 

The motor naturally runs faster when current is 
flowing through it, that is, when @ and H are in con- 
tact. It is kept running between contacts by a fly-wheel 
and by a reduced amount of current which flows, 
through the resistance R. The longer the current flows, 
therefore, the faster will the motor run and drive the 
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clock. But the faster it runs 
the sooner will the eccentric 
cause the arm P to move the 
gravity arm to the left and 
so break the contact and re- 
duce the current. This 
shortens the time that the 
full current flows, and there- 
fore lessens the speed of the 
motor. In fact, the combina- 
tion regulates itself. 

In actual practice the 
gravity arm and the lever P 
may be fulcrumed on the 
same pivot, marked D and Q 
in the right-hand drawing, 
while the eccentric is dif- 
ferently placed, but the cycle 
of operations is the same as 
described. 

With the invention is at- 
tained a continuous motion 
suitable for driving astro- 
nomical telescopes, while 
time-charts of recording in- 














struments driven by it can be 
divided into fractions of a 
second. Electric bell signals 
can be made at any intervals 
of time without disturbing the pendulum. The driving 
power is not limited, although that required even for 
large turret clocks is negligible. The heaviest clock can 
be regulated by a comparatively small pendulum. Ex- 
tra friction in the form of snow on the hands of a 
turret clock has no effect other than to cause a tem- 
porary microscopic lag of clock time and longer periods 
of contact. Variations in the voltage of the driving 























Left: Diagrammatic representation of the theory of the new 
clock. Right: Diagram of an actual installation 
The electric clock that moves smoothly and keeps 
perfect time 


current do not alter the average speed of the motor. 
Even missed or faulty contucts cause only slight tem- 
porary incorrectness. The performance is almost inde- 
pendent of fine workmanship. And, finally, the clock is 
silent. 

A clock with a 20-pound pendulum working on this 
system keeps time within half a second per week. 
Greater accuracy than this is impossible unless the 
pendulum be enclosed in an air-tight case. Incidentally, 

it is quite possible to place 








the pendulum in a vacuum 
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So utterly fool-proof is the mechanism 
of the new clock that the one whose 
hands are illustrated kept perfect 
time, though the fourteen-pound 
weight shown was suspended at the 
end of the minute hand 


case deep underground where 
it would be free from varia- 
tions of temperature, as the 
clock itself may be at a dis- 
tance. 

The turret clock of which 
the hands are illustrated is 
driven by a 1/25-horsepower 
motor controlled by an 8&- 
ounce pendulum. Even the 
14-pound weight shown hung 
to the minute hand had no 
effect; in fact, the clock has 
kept accurate time with a 
56-pound weight hung on the 
minute hand one foot out 
from the center. The mech- 
anism of this clock is ex- 
eceedingly simple, consisting 
as it does of triple-reduction 
worm gear between the mo- 
tor and the minute hand. It 















The brake meter designed by the Bureau of Standards for checking up the 
effectiveness of automobile brakes 


is believed that Mr, Steuart’s movement is the most 
important development in clockmaking which has taken 
place in modern times. 


To Measure the Stopping Power of Automobile 
Brakes 
a ee for making a graphic record 
of the behavior of an automobile when the brakes 
ure applied has been invented at the Bureau of Stand 
ards and is being used for making tests of the effective 
ness of brakes under various conditions. The instru 
ment consists essentially of a heavy weight mounted 
on the upper end of a stiff spring, with a pen and multi- 
plying mechanism for recording the movement of the 
weight on a strip of paper. As the brakes are applied 
the inertia of the weight causes it to swing forward, 
the extent of the motion being proportional to the rate 
ut which the car is losing speed. The whole apparatus 
fits into a small wooden case and is placed on the floor 
of the ear. 

The curves drawn indicate the force applied by the 
brakes to stop the car, and show how this force varies 
throughout the period in which the car is being stopped 
In one of these curves a distinct break near the center: 
was found, at which point the braking force had 
dropped to less than half its normal value. On going 
back over the road the observers found a grease spot 
which the car had gone over at the time that part of 
the curve was being made. 

In the accompanying photograph, A represents the 
timer, B the weight, C the pulley for the wire con 
necting the timer to the timing pen, J) the motor to 
drive the paper, # the motor to drive the timer, G the 
case for the weight and spring, HW the switch, and J the 
wooden case that encloses the whole apparatus, 

Another pen, operated by a motor to which the 
tachometer is attached, puts on the chart a seale of 
time; while still another pen permits of recording the 
time at which the driver is given the signal to stop. It 
is found that an appreciable time interval elapses be- 
tween the giving of this signal and the commencement 
of the braking action, the interval varying with the car, 
the driver, and the driver’s occupation at the time the 
signal was given. The average of a large number of 
tests with foot brakes was four-tenths of a second, dur 
ing which time the car would have gone 12 feet if 
traveling at a speed of 20 miles an hour. The time 
intervals varied from 0.15 to 0.6 seconds. Considerable 
delay was found to oceur if the driver was shifting 
gears at the time the signal was given, or if he had 
his foot on the gas at the time. The delay was much 
greater with the hand brake than with the feot brake. 


Gets Russian Metric Rule 

HE Metrie Association, of which Dr. George F. 

Kunz is President, announced recently that it had 
received a copy of the decree by which the Russian 
Government now permits the use of only metrie weights 
and measures. “The new Russian laws covering weights 
and measures,” explained Howard Richards, Secretary 
of the Metric Association, “throws new light on the 
relations between England and Russia. Heretofore the 
British quart, gallon and other liquid measures 
differ by more than 20 per cent from the corresponding 
measures in the United States, have been used to a 
limited extent in Russia. Hereafter any dealings the 
British have with Russia must be on the metric basis.” 


which 








1 NEW and determined effort 
a) te » find a means of extinguish- 
| ing the destructive fires that 
= a have been raging for years in anthracite 
ree | mines of Pennsylvania is now being 
----—! launched, impelled by a number of new 


fires and the expansion of several old ones to the point 





where the emission of gases is beginning to constitute 
a threat to human life and habitations. 

For haff a century the best engineers in the employ 
of the great coal producing companies, and the scien- 
tists in the pay of the State of Pennsylvania and of the 
Federal Government, have been trying in vain to find 
a method of extinguishing these fires. To the engineer 
who is not familiar with the vast extent of anthracite 
mine operations, and even to the layman with only a 
high school knowledge of physics, the problem is super- 
ficially a simple one It would seem that it should be 
easy either to flood the burning section of the mine, or 
to il up all openings and suffocate the combustion by 
a lack of oxygen. Both methods have been tried, but 
with indifferent and temporary success for reasons that 
will be explained. 

It has been suggested that all the old methods of 
attempting to control mine fires fail because they de- 
pend on time for their suecess. The newest plan is to 
attack the blaze directly by an element that it is be 
lieved can be forced right up to the fire. In addition to the 
gases thrown off by the burning coal, it is proposed to 
mix some of the familiar chemicals discovered in recent 
years and which have a definite smothering effect. All 
but two of the openings to a burning mine will be 
sealed, under this plan. One of these openings will be 


. 
| 
used to draw out the gases by fans. A tank or com- 


pressor will be set up and the gas, mixed with the 
smothering chemicals, wil! then be pumped back into the 
mine under pressure. 

The engineers believe a gas can be prepared which 
will permeate whatever air pockets may be left in the 
mine to feed the fire, and will still be heavy enough, 
particularly since it will be under pressure, to stop any 
undiscovered air leaks, The air pockets and the air 
leaks combine to interfere with the operation of both 
old methods of fighting mine fires A seam of anthra- 
cite, it is generally known, nearly 
angle. In workings of any magnitude this seam will 
undulate at me point or other. When the mine is 
create air traps so that the 
water cannot reach the fire. 
company will be operating on the 


always lies at an 


flooded the undutations 


Sometimes one 


ACTERIA, germs or microbes 
are so small that fifteen mil- 
millions of them 
would searcely balance an ounce weight. 
Some of them kill us, yet we cannot pos- 
sibly do without them. In fact, without 
them we should all die far sooner than we would with 
them. They seem to have evolved along with us and the 
other animals, and now we are interdependent, at least 


lions of 








with many kinds of bacteria 

The many kinds of bacteria fail into three groups, 
sccording to shape. The spherical ones are called 
cocci; the rod-shaped ones, bacilli; the corkscrew-like 
ones, spirilia, They are ail colorless. An averaged- 
sized baciilus, that which causes typhoid fever, for in- 
stance, measures about one-twelve-thousandth of an 
inch in length. That of “flu” is about half that length, 
according to Arthur Isaac Kendall, Dean of North- 
western University, Chicago, whose new work, “Civili- 
zation and the Microbe” was written as a popular 
exposition of the activities of the microbe. Here we 
are told that a bacterial individual grows by parturi- 
tion. First, it elongates somewhat beyond the normal 
size. Then a slight constriction appears in the middle, 
and becoming deeper and deeper, the individual divides 
into two exactly similar cells of equal size. All this 
takes little time, for under favorable circumstances 
this newly generated individual will have given birth 
to a third generation within fifteen minutes. 

Many bacteria can row. For oars they have flagella, 
little “whips” whose diameter is about one-two-hundred- 
and fifty thousandth of an inch, and by wiggling these 
in a manner quite like the motion of oars they are able 
to progress through a liquid at the alarming rate of 
four inches per hour—about as many inches per hour as 
a man can row a-boat in miles, 

When living conditions do not suit them, in case of 
dryness or cold, microbes have the 
” They form spores whose function 


heat, or extreme 


power to “hibernate. 
is to increase the resistance of the residual germ sub- 
stance contained within them so that they may survive 
not only heat and drought, but some chemicals and 
long duration of time. Some spores may be kept in 
boiling water for several hours without killing them, 
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The Problem of Mine Fires 


upper end of a seam or slope, and another company on 
the lower. If a fire starts in the upper mine water 
cannot be used to any extent without the danger of 
flooding the lower. The great shortcoming of the seal- 
ing plan is found in the immense expanse of anthracite 
workings. No one who has not been at least over the 
hills of the three great anthracite regions of Pennsyl- 
vania to view the countless breakers rearing their ugly 
heads can realize the extent of the catacombs beneath 
them. Some of the larger companies have been at 
tremendous expense to prepare maps which they believe 
to be complete, showing every shaft and chamber of 
the diggings. But it is not uncommon for them to find 
a forgotten drift, perhaps with the underground en- 
trance hidden by crushed rock or slate. 

When a mine is sealed by the plan of concrete walls 
at all known openings surrounding a fire area, and 
there is no diminution in the havoc, the operators 
sometimes dig trenches around the fire area and fill 
them with clay or even concrete. The difficulty of the 
problem is perhaps best emphasized by this. No one 
can tell definitely in which direction a mine fire will 
spread. The direction of the seam at the last cutting 
may be known. But there is nothing to show that it 
does not dip or rise just beyond that point, and so far 
no method has been devised to get anywhere near a 
mine fire, because of the intense heat and the smoke. 

Mine experts find that the popular opinion of mine 
fires is far from the actuality. It is generally thought, 
for instance, that millions of tons of coal are con- 
sumed annually in the dozen or more fires now raging 
in the anthracite regions. As a matter of fact the 
actual coal consumption is relatively small. The dam- 
age done is mainly by the smoke that shuts off valuable 
workings and makes it impossible for the operators to 
take out any coal. Thus sealing is resorted to not only to 
starve out the fire but also to keep the smoke out of ad- 
joining operations.. And here the uncertainty of the old 
methods becomes increasingly apparent. Sealing halts the 
fire only in known, mapped chambers. Fire in a mine 
never burns directly on the face of the seam; that is, it 
will not consume the solid vein. It is the loose coal that 
burns. But the heat from this causes a constant con- 
traction and consequent cracking of overhead strata. 
The pressure on the face of the seam breaks off more 
coal, and this adds fuei to the flame. An anthracite 
mine fire might be likened to a perfect automatic stoker 


Civilization and the Microbe 


while bacilli of anthrax which have been kept in dry 
storage since 35 years seem to be as good as new. A 
mouse under whose skin they were injected died just 
as quickly as another mouse that received the same 
treatment from the same batch of anthrax germs 35 
years ago. 

But not all microbes have the power to form the 
spores which carry them over hard spells, and it is 
fortunate for us that they have not. It is due to this 
fact that we are able to pasteurize milk simply by 
heating it to 140 degrees Fahrenheit, retaining it at 
that temperature during twenty minutes and then cool- 
ing it rapidly to 40 degrees Fahrenheit. While this 
low heat does not kill spore-forming microbes it does 
kill or seriously weaken those which are pathogenic to 
man. 

The freezing of bacteria in ice kills off most of them. 
This is not due to the direct effects of cold, but actually 
to the crushing done by expanding ice crystals. A few 
generally escape, but repeated refreezing further deci- 
mates their numbers. Yet so great are their repro- 
ductive powers that it is by no means safe to assume 
that ice, because it is ice, is germ-free. Given a few 
survivers the whole community of microbes can regen- 
erate itself in short order, provided there is food—and 
there is plenty of germ food in the human body. 

One very old method of defeating the microbe with- 
out actually killing him is to use salt. That mineral 
has a powerful affinity for water—it wants water and 
will go to all sorts of ends to get it; thawing ice, for 
instance. Salt acts as a preservative simply by blotting 
up the water that the germ has in his system, just as 
we have water in ours. He either dries up and ceases 
to grow and sub-divide, or is actually extinguished. 
Pickling or “corning,” a method used by past genera- 
tions for preserving food, depended on a similar affinity 
of saltpeter for water. In this manner some Egyptian 
mummies were preserved. Sugar has a very similar 
effect, and honey may be similarly used as a preserva- 
tive. 

sacteria do not themselves injure us. It is the 
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with an unlimited supply of fuel. 

With seals all in place the fire may eat 
its way slowly, during a period of years, 
through a seam until it gets into adjoining work- 
ings. Even if the fire area has been surrounded by 
trenches it may cut under the fire wall, or go through 
it. This phase of fire spread is somewhat of a mys- 
tery. It happens, but no one knows exactly how. It 
is a matter of record in several great mine fires, 
notably in the Summit Hill mine in Carbon County, 
where the fire has been raging for fifty years. A 
trench 250 feet deep was cut around this fire area. 
It was four feet wide. Wet mud was sluiced into this 
trench some years ago. But the fire is now burning 
beyond the mud wall. It is estimated that several 
nillion dollars have been expended in the effort to halt 
this particular fire. The vein is one of the richest 
known, being sixty feet thick, 

That a fortune awaits the engineer who can develop a 
quick and certain method of extinguishing anthracite 
mine fires goes without saying. The time when it was 
cheaper to abandon a mine, flood it and let it burn 
because there was just as much coal on the adjoining 
ridge, has passed. Coal in tremendous quantities is still 
there, but it is closely held, royalties are high and 
expenses of operation are greatly inereased. The 
larger operators particularly find their profits in work- 
ing every available drift and they are determined to 
find a means of stamping out the fires. All sorts of 
efforts have been made to devise oxygen helmets that 
will permit adventurous miners, careless of life, to 
venture into the miles of tunnels filled with poisonous 
smoke. There has been talk of asbestos suits in which 
these daring workers might penetrate through the in- 
tense heat, but nothing practical has ever come of either 
plan. 

Theoretical experts have been insisting for some 
years that the answer can be furnished by the chemist, 
but heretofore the mining experts have been able to 
find the flaw in most of the plans suggested. The 
same experts hold that there are many problems to 
be solved in connection with the new plan before it 
will work, but they are said to be agreed that it is the 
most feasible suggestion so far made not only to deprive 
the fire of its essential oxygen, but to supply it with 
a suffocating chemical agency, part of which is the 
very gas that the fire has thrown off. A problem now 
being studied is to make this heavy enough so that it 
will seek the lower levels by its own weight, displacing 
the air and gradually choking off every vestige of fire. 


poisons they manufacture and_ secrete 
which give us disease and often kill us. 
These poisons are called “toxins.” But 
the minute the body is invaded by these germ-produced 
toxins it sets to work preparing its own anti-toxins. 
There is war. If the body is in good condition it will 
probably be able to make enough counterpoison to whip 
the toxins. But if there is too large a dose of germs, 
or if a relatively small dose finds us weak and “run 
down,” the germs win—unless a dose of anti-toxin pre- 
pared in some other body, generally that of a horse, 
rushes up reserves and saves the day. 

Modern sewage disposal depends on bacteria. Here 
is a fine illustration of bacteria that are very helpful to 
man. In sewage disposal plants the filter beds consist 
essentially of layers of sand, but it is not the sand 
itself that does the chief work of purification. On top 
of the layer of sand there is kept a thin layer of mi- 
crobes, a living carpet through which the pathogenic 
bacteria must pass, if they are to go on living. The 
water which passes the layer of philanthropic microbes 
is so pure, not merely in appearance but in the sense 
of freedom from germs, that one of the regular show- 
off acts of employes of sewage disposal plants is to 
drink the water as it issues from the filter beds. 

Ordinarily we are unaware of the presence in and on 
our body of many kinds of microbes, but they are 
always there. Generally our skin is so intact that they 
cannot break through it and get into the blood. But if 
the skin is broken these little opportunists at once 
seize their chance, enter and begin to establish them- 
selves and multiply. Some bacteria enter the body of 
man through the air he breathes. This is especially 
true of those of tuberculosis and “colds” which are 
often caught as a result of the spray that floats through 
the air to distances of several feet after those who 
harbor the germs of these diseases cough or sneeze. 

In general, the sum total of microbic participation in 
life is overwhelmingly on the side of beneficence. The 
notoriety that attaches to the microbes arises from the 
interference of a small but extremely formidable group 
of bacteria whose activities are in opposition to those 
of man, and the natural outcome of the struggle be- 
tween mankind and microbe has always favored man. 
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NE of the gigantic industrial achievements of the 

modern state. which often goes unsung while 
praise is being lavished upon some far less noteworthy 
item of civilization’s structure, is the feeding of a 
great nation. Without turning our attention at all 
toward the ways in which this task is accomplished, 
we present herewith some figures that will show its 
sheer magnitude. 

The people of the United States spend for food 
$49,000,000 per day—$1,500,000,000 per month, or 
$18,000,000,000 per year. Nearly one-third of this 
amount goes for bread, potatoes, fruits, sugar, and 
other food of vegetable origin. The other two-thirds, 
plus, is spent for meat, fish, eggs, butter, cheese, lard, 
milk, ete. In the course of a year, we consume over 
two and a half billion eggs and nearly ten and a half 


billion gallons of milk. The eggs consumed in a single 
day, if combined in a single shell, would make an 
ellipsoid 36 feet long and 24 feet in its shorter, circular 
diameter—something beside which even the dinosaur 
egg of recent fame would shrink into insignificance. 
And the milk bottle that would hold our daily ration 
of this vital food would be 385 feet high and 152 feet 
in diameter. 

To some extent, there is duplication between several 
items of our drawing in which these and other facts 
connected with our daily food supply are shown 
graphically. All these figures are got by dividing the 
year’s production into 365 equal portions. But the 
milk that went into the production of the butter, 
cheese and ice cream figured independently in the milk 
production as well. We do not drink, as milk, 115 





million quarts per day, or anything like that—if we 
did, it would mean a quart apiece per day, a direct 
consumption that is not approached. Our artist has 
been unable to separate the milk that is consumed 
direct from that which goes back into the manufacture 
of other foods, however, so the duplication is unavoid 
able. We suspect, also, that his lard is included in 
the poundage of his meat animal, as well as in that of 
the lard pail: but of this we are not certain. lve 
allowing for such duplication, however, the showing 
for our collective daily appetites is a most impressive 
one, and it must be a source of continual wonder that 
an agricultural population whose numbers form an 
ever-dwindling percentage of the total population is 
able to keep up with the demand for the raw ma- 
terials from which food is made. 


a) 


UNCLE SAM’S DAILY MARKET BASKET: ITS CONTENTS, IN DOLLARS AND CENTS AND IN MORE EDIBLE TERMS 
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Harnessing Arkansas Water-Power 
How the Ozark State Plans to Develop the Facilities for Milling its Own Cotton 


ent agitation resulting from 
purchase the Musele Shoals 
the Government, Roger Bab- 
should Ford's offer be re- 
at capitalist should not over 
ansus For this State has a 


uble rivers than any State 





hean slowly forging her way 


up as a cotton State, until! last year, 


By R. E. Livingston 


Diamond Cave, creeps Buffalo river and its tributary, 
Little Buffalo, and on the parent stream the first dam 
will be constructed. This will cost, with its smaller 
dams, about twelve million dollars, and will create 
35,000 horsepower. 

The fall near Buffalo Shoal is 11 feet per mile, more 
than twice the fall of the mammoth Muscle Shoal. 
Number 2 dam is to go up near the town of Norfolk, on 
the North Fork river. This will be a larger work than 


great benefit to land-owners throughout the region. 
The final checkings have been gone over, the moneys 
have been raised, and it now remains for Mr. Hugh 
Cooper, builder of the Keokuk dam, and head of this 
project, to push the work to completion. All surveys 
have been completed and much preliminary work done. 
(ol. Henry Allen, who served on the Panama Canal 
Commission under President Roosevelt, is chief engineer 
for the company, assuring the work to be in competent 
hands. It will require nearly two 





Government statistics place i her as 


ranking third in the ‘production of 
the fleecy staple. Yet Arkansas has 
practicaliy no cotton mills, aside from 


overalls factories and twine spinners, 


The need has been obvious to citizens 
of the State, but cheap power has 
been the problem; the spinners of the 
east are facing the same problem. 
When it became known that manu- 
facturers were handicapped because 
of this fact, and that the manu- 


facture of cotton goods in the United 
States would pri etically double if 
cheap power could be ebtained, a 
movement was started by capitalists 
of Arkansas to interest eastern capi- 
tal in helping to harness the 13 navi- 
gable rivers of the State 

Engineers and capitalists came 


—~ 


ae 


from the East to investigate, checking 








years in which to complete’ the 
project. 

Another great engineering feat, 
nearing completion is the Red River 
project, which is more than two- 
thirds finished, and represents an ex- 
penditure of five million dollars, cre 
ating 30,000 horsepower. This con- 
sists of three dams, one at Heber 
Springs, on Little Red river, the sec- 
ond some 20 miles eastward and the 
third on Red river proper, near the 
old college town of Searcy. This 
region abounds in lumber, cattle, and 
small fruit raising, which would 
profit greatly by cheap electric power, 
being beyond reach of the natural 
gas fields in the western part of the 
State. This bit of engineering has a 
natural rock base, which has been the 
wonder and pride of the engineers in 








up the fall of the rivers, the amount 
of cotton produced, and the attitude 
of manufacturers They found that 
70 per cent of the cotton used in 
Massachusetts spindles is Arkansas long-staple product. 
They found that many eastern spinners would gladly 
puild new factories farther south, to save freight and 
power expense. Contrary to the usual idea prevalent 
regarding the State, Arkansas is not flat, but hilly, 
with the exception of the rich river bottoms, and the 
great rice fields in the southeastern part of the State. 
Much of drainage and levee-work has commercialized 
these parts which formerly presented quite a problem. 

The entire nerthern half of the State is mountainous, 
being in the Ozark chain, while the 


One of the smaller dams near Russellville, Ark., which supplies current for a number 


of towns 


that of the Buffalo, costing fifteen million dollars, and 
creating 45,000 horsepower. The waters will form a 
lake 100 miles long, to be known as Dixie Lake, and 
extend over the State line into Missouri, and on up 
to the power-site dam at Lake Taneycomo, Including 
bays and arms that will be formed along valleys and 
canyons that lie along White river, this lake will have 
a shore line of 400 miles. This, it is confidently be 
lieved, will be the largest artificial body of water in 
the world. 


charge. When finished, this will sup- 
ply a number of towns with electric 
power, aside from cotton mills which 
they hope to locate. This construction 
has been put forth by local capital. 

A smaller project, but a significant one, is that of the 
dam across Spring river, in the north-central part of 
the State, near Imboden. This will cost one million 
dollars and create 5000 horsepower. It is owned locally, 
and is a part of the great concerted industrial move- 
ment of the State. 

Turning southward, we come to a two-million dollar 
project on the Ouachita river near the great oil fields. 
Much cotton is raised in this portion of the State, and 
a deep waterway will be constructed, 





foot-hills rise abruptly here and 
there, south, to the Louisiana line. 
The mountains, abounding in pine, 


mah and gum, which is shipped 
north and east in great quantities, 
offer inducements for utilizing the 
water-power in the great lumber 
mills. 


The mountains are not of note for 
their height, there being but two high 
peaks in the State, Mount Nebe, and 
Mount. Magazine, the latter being the 
highest peak between the Rockies and 
the Alleghanies But their abrupt 
cliffs and ciustering peaks create 
much fall in the many mountain 
rivers and bayous. 

During the past yeur, projects 
totaling the expenditure of more than 
forty million dollars have been 
launched. seme of which are two- 
thirds finished, others completed and 
the greatest, The White River pro}- 
ect, but barely. started. 

In the western portion of the State, 
on Little Mulberry river, dams have 
been constructed by local capital, to 
the amount of one million dollars, 


and the power is used to furnish elec- 





tric lighting and for loca! mills. 








whereby cotton may be floated down 
by steamer to the Mississippi, and on 





Another dam on the Little Red 
River, Ark., with its accompanying 
power house. There is a man in 
the picture to serve as a scale in- 
dicating size; can you find him? 
He is in the remote foreground, be- 
tween the lumber pile and the pipe 
line, at the corner of the pool 


to New Orleans, thereby gaining a 
great saving in freight rates. Oil 
tanks, filled from the local pipe lines, 
can be put upon barges and sent to 
the gulf to supply the ocean liners. 

At Arkadelphia, where one of the 
dams will be constructed, are situ- 
ated some of the largest flour-mills of 
the south, which will readily utilize 
much of the new power created. There 
has been no organized movement 
among the people of Arkansas for 
hydraulie power, yet, one project en- 
couraged the launching of another, 
and the assurance that the great 
Dixie project was actually to be car- 
ried to completion, gave assurance to 
those interested in the furthering of 
the great industries of the State. 


A Submarine Gold Mine 

IVING for $32,000,000 is a form 

of sport that should amuse any- 
one, whether a diver or not, if he 
were promised one thirty-second of 
the treasure. During the war the 
steamship Laurentic, laden with gold 
to the extent of the sum named was 















On Illinois Bayou in the midwest 
erm part of the State, a dam has just been rebuilt, 
which furnishes power for lights and machinery for 
half a dozen towns and for several coal mines, and 
compresses, This, too, is owned by State capitalists. 

But it is the gigantic White River project which will 
attract national attention, for this will create more 
power than the great Keokuk dam, and will be built 
by the same engineer. Winding around old Round-Top 
Mountain, about whose nether parts the clouds hang 
their gauzy draperies, rippling eastward from Big 





The largest and final dam of the eight forming the 
gigantie project will be the Dixie Dam at Cotter, Ark, 
This will be 250 feet high, cost fifteen million dollars 
and will have, with the power from the smaller dams, 
200,000 horsepower. When completed, this will be one 
of the largest in the world. The White river basin 
drajns an area of 6200 square miles, with an average 
annual rainfall of 46 inches. As some of the river 
bottoms have been subject to overflow in unsual sea- 
sons, the holding in check of the water will be a 


sunk off the coast of Ireland in ninety 
feet of water by a German submarine. Since 1918 the 
divers who have been at work on the wreck have 
brought up the entire amount of gold, in addition to 
almost $5,000,000 in silver specie. During the first 
three years of the work only 608 bars of the precious 
metal were recovered, but after the adoption of the 
galvanometer in connection with a prod with which 
contact is made with the bars of gold, 2100 bars each 
worth from $5000 to $10,000 were recovered, in addition 
to the silver as stated. 
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The Size of Stars 

N December 13, 1920, the angular diameter of a 

star was measured for the first time in history 
with an apparatus devised by Prof. A. A. Michelson. 
Hitherto every star had appeared as a mere point of 
light, and no test had been able to differentiate it from 
au geometrical point. But on that eventful evening a 
20-foot interferometer constructed at the Mt. Wilson 
Observatory was turned on the star Betelgeuse, and 
the measurement revealed that this star had a disk 
one-twentieth of a second of are in diameter—about the 
size of a halfpenny 50 miles away. The distance of 
Betelgeuse is known roughly (unfortunately it cannot 
be found so accurately as the distances of many stars), 
so that we can convert this apparent size into ap- 
proximate actual size. Betelgeuse is not less than 
200 million miles in diameter. The orbit of the earth 
could be placed entirely inside it, as has already been 
shown pictorially in the columns of the SctEntTiIrK 
AMERICAN. 

“The stars are thus not limited to objects of compara- 
tively small bulk like the sun; there are among them 
individuals truly gigantic in comparison. We can add 
another step to the astronomical multiplication table— 
a million earths make one sun; ten million suns make 
one Betelgeuse. This is a comparison of volume, not 
of amount of material. It leaves open the question 
whether, in order to obtain one of these giants, we 
should take the material of ten million suns rolled into 
one, or whether Wwe should take the material of the sun 
und inflate it to ten million times its present size. 
There is no doubt that the latter answer is nearer the 
truth. Betelgeuse con- 
tains more matter than 
the sun (perhaps fifty 
times as much); but in 
the main its bulk is due 
to the diffuseness with 
which this material is 
spread out. It is a 
great balloon of low den 
sity, much more tenu- 
ous than air, whereas in 
the sun the material is 
compressed to a density 
greater than water. 

“Whether the star is 
one of these balloon-like 
bodies or whether it is 
dense like the sun de- 
pends on the stage of its 
life at which we catch 
i. It is natural to 
think that the stars 
gradually condense out 
of diffuse material, so 
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insuperable, we have naturally made the most progress 
with the easier problem of giant stars.”’—Abstract from 
an article by Prof. A. S. Eddington, F.R.S., in Nature 
for May 12, 1923. 


A Novel Gadget for the House-Painter 

HE painter of houses has always been puzzled for 

a way to plant his ladder against the side of the 
house without making a mark on the freshly laid paint. 
A way to accomplish this is now offered him in the 
ingenious ladder-support illustrated. On each upright 
of the ladder, near the tip, is clamped a curved brace, 
the other end of which is pointed. These two points, 
one on either side of the ladder, furnish the bearing 
points for the ladder. There is not enough pressure to 
mar seriously the surface of the wood, and the paint, 
as such, is obviously not affected at all. The two sup- 
ports between them straddle sufficient width to dodge 
the widest window nicely, as our picture indicates; and 
they offer an extraordinarily convenient place from 
which to suspend the paint pot. 


The Previousness of Science in India 
4. P prolong the life of man for thousands of years; 

to melt precious stones and pearls and give them 
desired shape, size and color; to enable a man to fast 
for six months or more without losing health and life; 
to cause new teeth to grow in the place of fallen teeth— 
such are some of the benefits to mankind reveled by 
un ancient library belonging to Dr. Syed Md. Kassim, 
Jahagirdar, Head of Pasteur Hall, Pathar-gatti, Hyder- 
abad. This library contains rare and valuable ancient 

















Placing the painter’s ladder without marring the 

fresh paint which he has left above him 
They attend strictly to their business. Their tricycles 
have solid wheels so the skirts of the riders cannot 
catch in spokes. The rubber-tired machines are noise 
less. The only sound ever heard from the post girls 
comes from the chime whistle which each carries at her 
belt to sound as a warning when turning corner 


Sugar Blower System for Cannery 
HE accompanying photos show a_ sugar-blowet! 
system which is installed in a cannery. The sugar 
is emptied into a metal box and is sucked up by a 
powerful fan and blown 











through a large-pipe inp 
to the sirup-room, When 
sugar through 
the fan and pipes at 
such a terrific vel 


passes 





a small percentage is 
pulverized. This is very 
hard to separate from 
the air and i 
means of a 
auxiliary to the cyclone 
separator. Sugar can be 
earried hundreds of feet 
in this manner. 


Life in the Ocean 
Depths 
Mv ONOTONY is strik 
i [ ingly characteristic 
of the eerie deeps, which 
well-nigh all types of 
marine animals, from 
microscopic forms te 


done Dy 


tocking-leg 











that they become denser 
and denser as their life 
history proceeds. We 
can now see in the heavens samples of every possible 
stage in the development of a star. The majority 
of those seen with the naked eye are in the early diffuse 
stage; that is not because these young stars are really 
more numerous, but because their great bulk renders 
them brighter and more conspicuous. The young diffuse 
stars—the giant stars—can be studied more advan- 
tageously because we understand much more about the 
properties of matter when it is in the condition of a 
perfect gas than when it is condensed; although the 
difficulties of treating a dense star like the sun are not 














How inter-departmental mail is delivered in one of 
Pittsburgh’s largest factories 


Sugar-blowing system which sucks the sugar up and delivers it to the sirup-mixing room 


books and manuscripts on palmyra leaves, written in 
almost all the languages of India. Some of them seem 
to be the works of the hoary Vedic period. In one book 
is described a kind, although it fails to specify exactly 
what kind, of wireless telegraphy in which two stone 
plates are to be prepared and placed at great distance 
from each other without any wire connection. It is 
said that communications can be carried thousands of 
miles by means of these. Jules Verne came too late! 


Factory Messengers on Tricycles 

NE of the seemingly simple, but actually vexatious, 

problems which developed when the East Pitts- 
burgh plant of the Westinghouse Electric and Manu- 
facturing Company grew to a floor area of 91 acres 
on which 30,000 persons found employment, was the 
distribution of interdepartment mail, including blue 
prints and bulky files of manufacturing data. 

To cover all the essential points required a walk of 
ten miles; so messengers on foot were altogether too 
slow for a busy plant, as a trial conclusively demon- 
strated. Next, six electric trucks were tried, but these 
proved too much like turning a fire engine loose in a 
china shop. The trucks were promptly discarded. 

Then some genius suggested that boys on roller 
skates might make the rounds at acceptable speed with- 
out creating too much disturbance or being too much 
in the way. Forty boys were mounted on roller skates 
and turned loose in the vast buildings. The boys had 
a glorious time while it lasted. 

As a last resort a tricycle with a box about three feet 
square by a foot and a half deep was procured and a 
girl was employed to ride it. The problem was solved. 

Now a mail-carrying force of 25 girls makes the 
rounds at frequent intervals, making promptly, unerring 
delivery of the material so essential to the operation 
of the plant. The girls are clad in neat blue uniforms. 


fishes, have made their 
There are no 
uniform win 
ter, endless night. Yet with a perfectly tmcanny adapt 
ability, protoplasm flows as serenely in temperatures 
sometimes below the freezing point of fresh water as 
in limpid pools of tropic reefs. 
and no living green plants. A ceaseless drizzle of smal! 
organisms that have succumbed in the ocean meadows 
(perhaps miles above) slowly settles like gentle snow 
on the ocean floor and provides food for muititudes, 
which in turn fall prey to others, in thousands of cycles. 

Deep-sea animals are much more delicately con 
structed than their shallower-water relatives, many 
having bodies thoroughly permeable to water. Seden 
tary forms, such as frail, phosphorescent sea pens, 
arborescent polyps and tall sea lilies or crinoids, rear 
themselves above the mud, while quaint spiny crabs, 
with spindly legs and egg-shell bodies, vie in slimness 
with the pyenogonids, “all-legs’ neither 
spiders nor crustaceans. In the branches of these 
miniature forests of tree-animals dwell thousands of 
different species of all sorts of types. On and within 
the ooze are other myriads—bristling sea urehins, sea 
stars and sea cucumbers, inconceivably delicate shrimps 
molluses and worms. 

When we ascend a great mountain the vegetation 
and animals change with increasing altitudes 
helts of approximately equal temperature have a uni- 
form assemblage of plants and animals. So it is when 
with the long arm of the dredge we follow the bettom 
into deep water. The lighted zone along shore teems 
with life unlike that at one hundred fathoms, while at 
five thousand fathoms still another world is seen, and 
so on with inereasing depth. That temperature is the 
most important factor seems likely, for at five thousand 
to one thousand fathoms, for example, off California, 
are found relatively shallow-water subarctic types. 
Abstract from article by W. K, Fisher in The Scientific 
Monthly for October, 1928. 
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Seasons 


There are no bacteria 
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The Heavens in March, 1924. 


Eclipses and Other Subjects Discussed at the Meeting of the Astronomical Society 





[ier sitikik HOLIDAY season is, by a custom of 
if, j ; long standing, packed full of meetings of 
| | scientific societies—and discussion now 
if id then i among their members 
IL —_ | vhether tt is more profitable to have one 
ee eting in some large city, which 
every one ittends, or a number of smaller ones, in 
variou place ich <¢ ing a special field. The 
Astronomical Society thi vear followed the latter 
ourse, with results which 1 re t n satisfied those 
vho were present Meeting at Vussar College—whose 
t cumpus is as empty) s any other between Christ- 
ms and New Year the seclusion and the opportunity 
for continu inference formal or informal, filled 
evel moment with profit The list of papers pre 
ented was t long—only about 30; but this permitted 
full diseu n, and increased rather than decreased the 
value of the program As usual, sé f the most 
eagerly discussed topics were of only technical interest ; 
ul ~ vas ft be ¢ xpected, many of the best were of 
reneral interest 

Perhaps the most centr topic of in- 
terest dealt with eclipses, past and future. 
liad not the elements been so sadly incle- 

ent last September, we should have 
! rd much more; but fortunately one 

\merican party—tmainly from the Swarth- 

“e n¢ Atlegheny Observatories chose 

i station far in the interior of Mexico, 
where, in spite of a torrential rain but a 
fe hours before the obscuration of the 
sun, zg 1 observations were secured 


Professor Miller, the head of 


this party, 








told us his story, both in technical form 
nd, later, informally at a public lecture 
The latier was illustrated with admirable | 
moving pictures, taken by one of the By 
gre: mmercial concern who delegated |3 
cumeri in to gecompany the expedi += 
tion from beginning to end. The resulting js 
film gives an admirable idea of the activi- \5 
ties of an eclipse expedition—the laborious 
building of ountings and adjustment of 
instruments ind ends h excellent pic 
tures f he gradus! progress of the 
partial phases, the corona during totality, 
and the uncovering of the sun's aisk after- 
wards It may be cordially recommended 
to any one interested in astronomy. 
The scient results included some ad- 





mirable photographs of the corona, and 


some starplates—not yet measured—for 
the Einstein effect. The most noteworthy 
novels however, comes fri the spectro- 
gram by Dr. Moore of the Lick Observa 
tory, who aecompanied the party, and At !10’clock: Mar. 8 


photographed the spectrum of the corona 
to detect its rotation. The result was un 
expected. Instead of finding the lines in 
the spectrum of one side of the corona 
displaced toward the red, and those of the other toward 
the violet, both sides showed strong shift toward the 
red That is, the coronal matter, on both sides of the 
is receding from us 

4 theoretical explanation lies close at hand. It has 
! ized that the ferce which holds the corona 
it from falling into the sun, is the pres- 





sure of the outgoing solar radiation If this pressure 
slightly more than balances gravity the coronal matter 
vill be driven away from the sun. Such an effect was 
detected by Miller through comparison of photographs 
of the 1918 eclipse made at different stations, and is 
now confirmed in this quite different way—the rate of 
uplift being found, in both cases, to be about 20 miles 


per second. 


The Layman as a Scientist 
But the discussion did not end with past eclipses. The 
coming event of January 20th, 1925, was much in every 


man’s mind. [ft is rarely that the track of a total solar 


eclipse covers such accessible and densely settled 
country. Poughkeepsie itself, Danbury, Ansonia and 
New Haven, and Montauk Point are almost on the 


central line; and the zone within which totality occurs 
extends north as far as Springfield, Mass., and Provi- 
dence, while its southern limit passes between Wilkes- 
Barre and Scranton, and right across the backbone of 


At 1044 o'clock: Mar. 16 
At 10 o’clock: Mar. 23 


By Professor Henry Norris Russell, Ph.D. 


New York City, in the neighborhood of Central Park. 

Though the weather prospects are mediocre, the dura- 
tion of totality of nearly two minutes is long enough to 
make observations well worth while. Should the sky 
be propitious every one will have his chance. Not 
merely the professional astronomer, with his large in- 
struments, and the amateur, with his more modest 
equipment, but the “man in the street” too can render 
real service to science. If some one at every street 
corner along New York’s long avenues should stand, 
watch in hand, and note simply for how many seconds 
the sun was hidden from him by the moon, we would 
have the equivalent of a very accurate observation of 
the moon’s position in the heavens; and if similar ob- 
servations should be undertaken, on a larger scale, all 
over New England, New York, and northern Pennsyl- 
vania and New Jersey, the results would be of corre- 
spondingly inereased precision. More is likely to be 
heard of this in the press—and probably in these col- 
umns—before many months have passed. 







At 944 o'clock: Mar. 29 


NIGHT SKY: MARCH AND APRIL 


The Variable Star Algol 

One other noteworthy paper dealt with eclipses, but 
eclipses of a very different sort—those of the star 
Algol by its large but faint companion. Mr. McLaugh- 
lin, at the University of Washington, has taken more 
than 150 spectrograms to determine the orbit of this 
star, and finds that its velocity curve is very curious. 
The usual changes are clearly shown—the bright star 
receding from us before eclipse, and approaching us 
afterwards; but during the eclipse itself the smooth 
and orderly progress of this change appears to be in- 
terrupted, and the curve shows two regular “humps”’— 
which, however, are far from being objections to the 
eclipse theory. 

Algol is doubtless in rotation as well as in orbital 
revolution, and both motions are in the same direction. 
When we observe the star outside eclipse, we get light 
both from the side which is carried toward us by the 
rotation and from that which is receding. The light 
of these different parts of the star gives lines shifted 
to the violet or the red, as the case may be; but in the 
combined light of the whole star this produces merely 
a widening of the lines of the spectrum. When, how- 
ever, Algol is going into eclipse, the preceding side, 
which is turning toward us, is hidden, and the other 
side is clear—so that we get a clear shift of the ob 
served lines toward the red. When Algol is emerging, 


At 9 o’clock: April 7 
At 8% o'clock: April 14 
At 8 o'clock: April 22 


the other side is obscured, and the shift is toward the 
violet. The observed peculiarities may thus be ex- 
plained, to the point of accurate numerical agreement ; 
and the rate of motion of a point on the star’s equator, 
due to its rotation, may be found. If the periods of 
rotation and of revolution in the orbit are equal (as 
is probable, but in this particular case not quite cer- 
tain), we can then calculate the diameters of Algol 
and its companion, and the masses of both. It thus 
appears that Algol is of a little more than three times 
the sun’s diameter and a little less than five times its 
mass, While the companion is almost equal in mass to 
the sun, but of only one-fiftieth the sun's density, and 
therefore larger in diameter than Algol itself. 

It may be remarked that these calculations depend 
upon the assumption that the star’s disk is equally 
bright all over. If, like the sun, it is less luminous at 
the edge, the diameters and masses of the components 
must be greater though not enormously so. 

One more communication, of quite a different sort, 
may be mentioned. Professor Brower of 
Yale, since the completion of his great 
work on the lunar theory, has been de- 
voting his interest largely to the asteroids, 
and especially to the remarkable group of 
planets which have periods almost iden- 
tical with that of Jupiter. Considering 
first the effects of Jupiter’s attraction, he 
finds that though the asteroid orbits may 
undergo considerable changes, they will 
remain of the same general character. 
For example, a given asteroid will always 
remain on the same side of Jupiter, as 
seen from the sun, and at a distance of 
about sixty degrees from Jupiter. But 
when the attraction of Saturn too is 
taken into account, it appears that the 
combination of certain slow changes in the 
motion of these two great planets, pro- 
duced by one another, with certain other 
changes in the asteroid orbits, will pro- 
duce further alterations of the latter, 
which though very slow will continue 
steadily for an enormous interval of time, 
and may ultimately lead the little planets 
into entirely different orbits from those 
which they occupy at present. 


The Heavens 

The splendid winter constellations— 
Orion, Taurus and Canis Major—are now 
low in the west, with Canis Minor, Gemini 
and Auriga above them. 
in the northwest, and Cassiopeia in the 
north. Draco and Ursa Major are high 
in the northwest, Virgo and Bodtes weil 
up in the east, and Leo high in the south, 
with Hydra. below. 


Perseus is low 


The Planets 

Mercury is a morning star before the 22nd and an 
evening star afterwards, but is too near the sun to be 
seen. Venus, however, is splendidly placed, an evening 
star far south of the sun, remaining in sight until 9 
P. M. at the beginning of March and 10 P. M. at the 
close. Mars is in Sagittarius, and is slowly approach- 
ing quadrature, but still ranks as a morning star. 

Jupiter is in the same part of the sky, about 9 de- 
grees west of Mars on the Ist and 22 degrees on the 
8ist. He comes into quadrature on the 9th. Saturn 
is some 45 degrees further west, in Virgo, and comes 
to the meridian about 2 A. M. in the middle of the 
month. Uranus is in conjunction with the sun on the 
8th, and is invisible this month. Neptune is in Leo, 
and comes to the meridian around 10 P. M. 

The moon is new at 11 A. M. on the 5th, in her first 
quarter at noon on the 13th, full at 11 P. M. on the 
20th, and in her last quarter at 3 P. M. on the 27th. 
She is nearest the earth on the 23rd, and furthest away 
on the 11th. During the month she is in conjunction 
with Mercury on the 4th, Uranus on the 5th, Venus on 
the 8th, Neptune on the 17th, Saturn on the 28rd, Jupi- 
ter on the 26th, and Mars on the 28th. She also eclipses 
the sun, on the 5th, but this eclipse is only partial at 
best, and visible only in part of South Africa. 

At 4 A. M. on March 20th, the sun crosses the celestial 
equator, and “spring commences,” 





ey 











@ 





MARCH, 1924 


Moving Houses One-Third of a Mile on 


Narrow-Gage Tracks . 


OVING houses on narrow-gage tracks is a plan that 

has been tried out successfully at Hagerstown, 
Md. Eight of the buildings to be moved were six- 
room frame houses, and one was a 12-room brick and 
stucco house. Although the ground was in celery ridges, 
yet with the use of a road grader a good roadbed was 
established and then the 
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mechanism at the terminations of these nerve fibers. 

It is difficult to define satisfactorily the difference be- 
tween taste and smell. Jf it be said that the former 
relates to substances in solution, whereas the latter re- 
lates to vapors, we are met with the fact that even 
vapors must be dissolved in the watery layer covering 
the olfactory cells. Moreover, the presence in fishes of 
a mechanism which appears to be the same as that of 
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Longest Reinforced Concrete Bridge of Its 
Type in the World 

NRENCH engineers have been strikingly successful in 
the design of long-span bridges, in which particular 
attention has been paid to the matter of artistic appear- 
ance. In many instances, they have shown positive dar 
ing by departing from conventional methods where the 
exigencies of the site or the above mentioned desire to 
secure beauty of appearance 





tracks were laid on narrow- 
gage ties. Four pony trucks 
of four wheels each were 
coupled together from track 
to track, using a 6x 10 tim- 
ber with a truss rod. Then 
a 14x 14 timber, 44 ft. long, 
that rested directly over the 
king bolts, coupled up each 
set to suit the length of the 
building to be moved. Needles 
12 in. x 12 in. x 36 ft. were 
used as carrying timbers. 
All of the houses had cel- 








were controlling factors. 
Every visitor to Paris must 
have admired the Alexander 
Bridge with its slight rise of 
only 171% feet as it spans 
the Seine from bank to bank. 

Another beautiful bridge 
of long span was opened for 
the service of the public by 
President Millerand on Octo 
ber 14th of last vear,, like 
wise bridging the Seine, This 
structure is claimed to be the 
longest reinforced concrete 








lars 614 ft. deep. By grading 
down and removing the foun- 
dation walls the movers 
could back the hauling frame 
under each house. Coming up crosswise to them, it was 
necessary to give each house one-quarter turn to place 
it on the platform. Roilers were used for this turning. 
As it was necessary to use a sharp curve at the new 
sites, the rear end of the buildings could not land over 
the lot just right. This was remedied by laying the 
tracks on past the location, and then the tracks were 
opened back in the rear and thrown over by crowbars so 
that each house would land 


House placed on railway trucks, ready to be moved, and the sturdy cradle on which the houses were 


carried on narrow-gage railroad tracks 


smell in air-breathing organisms suggests the need of 
some other criterion. When we come to attempt to cor- 
relate either smell or taste with chemical composition 
we are met with serious difficulties. 

The sense of taste is shown to include at least four 
distinct senses—sour, Saline, bitter, and sweet. Experi- 
ments show that the fish is aware of the position of 
the stimulus, turns to it, and swallows the meat. The 


bridge of its kind in exist 
ence. The length of the span 
is given as 390 feet, and the 
highest point of the arches 
rises to 9714 feet above the river. The bridge provides 
a roadway sufficient for two lines of traffic, with two 
sidewalks for pedestrians flanking the roadway. 

The most striking feature of the bridge is the two 
main bowstring girders of reinforecd concrete, the cross- 
section of which increases gradually from the crown to 
the abutment. The girders are braced together only at 
two points, one near each abutment. This portal bracing 
serves to maintain the arches 





just right when backed up. 
Wherever it was necessary 
to turn a house completely 
aroung, it was done by using 
two sides of a “Y,” as rail- 
road engines are turned. 
The double brick house 
was rolled on six nests of 
iron and wood rollers: a 4x 
12 shoe was used, lined with 
one half steel plate, 7 ft. 
long. Under each end wall 
of the building a steel eye- 
beam, 6 x 20—40 ft. long was 
placed, and three pieces 12 x 
12 were placed up under the 
joist. Then 12x 12’s, 36 ft. 








in their true relative position 
and prevent any distortion or 
overturning effect due to lat 
eral wind pressure. The floor 
system also has been so de 
signed as to assist in carry 
ing the wind loads and 
transmitting them to the 
abutments. 

The floor of the bridge is 
supported by twenty pairs of 
vertical 
extend from the arches to 
twenty transverse floor- 
beams. One of our illustra 
tions shows very clearly the 
construction of these floor- 


suspenders, which 








long, and steel eye-beams 514 


x 15—236 ft. long, were used Left: Underside of bridge, showing the floor beams. 


every four feet centers, as 
cross needles, coming up under with a timber 14x 14— 
44 ft. long, under which were placed shoes and nests 
of rollers. 

The track was filled up level with the surface of the 
rail with 4-inch crossing plank, with third rail laid in 
the center, making a complete track of 3-ft. gage. The 
time for truck moving was 10 ft. to the minute; for 
the rollers, moving 2% ft. to the minute. 

The power for hauling was 


response is absent when the nerves to the taste-buds 
are cut. 

‘Then sensations produced by various chemical irri- 
tants are to be distinguished from those of pain, al- 
though both are devoid of differentiated receptor organs 
and are mediated by free nerve endings. The chemical 
sense is said to be abolished by a smaller dose of 
cocaine than is the sense of pain. They have in com- 


Right: End view, showing 


beams, each of which con- 
sists of a Warren truss ex 
tending across the full width 
of the bridge and sufficiently beyond the balustrade to 
permit the vertical suspenders to take hold. To protect 
them from the weather the floor-beams are encased in 
concrete and upon them are laid the longitudinal 
stringers and the concrete roadway surface. 

The engineer’s calculations were verified with great 
accuracy in the loading tests which were carried out 
upon the completion of the bridge. The provisions for 
stresses due to dead, live and 


massive portal bracing 





an improvised capstan, with 
a 5-in. cable 610 ft. long, all 
anchored to dead men ahead, 
using snatch blocks around 
curve, wound up by a horse 
to an 11-foot sweep. 

The frame houses each 
weighed about 100 tons and 
the brick about 250 tons. 
These houses were moved to 
their new location through a 
peat marsh, but the work 
was accomplished with but 
slight damage. 


The “Chemical” Sense 


HE mechanism of the 
senses of smell and taste 
is apt to be unduly negivcted, 
probably on account of the 








wind loads and te changes of 
temperature were most care 
fully worked out and, in 
spite of the severity of the 
test loads, the concrete has 
been singularly free from 
cracks or other disfigure- 
ment, 


Unique Radio Museum 
NEW kind of museum 
has been begun. Realiz 

ing that the time will come 

when new generations will 
be interested and curious to 
know what manner of appa- 
ratus was used, or rather, 

“put up with,” in the pres 

ent or early 


stages of the 
development of radio, a Cin- 








fact that in civilized man 
these senses do not play a 
large part in intellectual 
processes. But they bring before us some interesting 
problems as to the nature of receptor organs in general. 
It will be remembered that the object of such organs 
is to excite a set of nerve fibers on the incidence of 
some external agency of such a kind or intensity as to 
be unable to affeet these nerve fibers directly. This is 
done by the production of some powerfully stimulating 
agent in the specially developed and specialized recepto1 


Handsome reinforced concrete arch bridge of 390 feet span, across the Seine at St. Pierre 


mon, however, a high threshold value, as would be ex- 
pected from the nature of the structures stimulated. 
As the object of the sensibility is mainly to avoid in- 
jury, too great a delicacy would clearly be a disad- 
vantage. The olfactory sense is regarded as the most 
primitive, that of taste the most highly developed, with 
the common chemical sense as intermediate in evolution. 
—Abstract from “Nature”, for May 12, 1923. 


cinnati manufacturer of ra- 
dio apparatus has placed in 
a small museum adjacent to 
the broadcasting station WLW several early types of 
telephones, such as the old mechanical or vibratory 
diaphragm, “tincan” telephone used in 1845, and the 
crystal receiver as first used before the perfection of 
the vacuum tube. Various forms of apparatus connected 
with radio which will probably soon be superseded 
by better go to make up an exhibit which will be of 
great interest to the radio fan of the future. 
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The Engine as a Brake 


What Happens When We Roll Down-Hill with Gears in Mesh and Ignition Off 


objections advanced 


—~mueween IRST among = the 
’ Aad against the use of the switched-off engine 


Sam) as a brake is the claim that the muffler is 
BY rages 





likely to he blown out. The explosion in 
the muffler after switching on the igni- 
tion occurs because the first hot, exploded 
charge catches up with the last cold, unexploded charge, 
igniting the latter. But the remedy is as simple as the 
cause. As the car nears the point where the power 
will be required, the clutch should be disengaged, and 
second -or two until after the ignition 
switch has been closed. In this brief interval the en- 
gine, now free, slows rapidly under the retarding force 
that enables it to act as a brake; and when the first 


exploded charge reaches the muffler, the cold charge 





heid so for 


that preceded it isn’t there—it has reached the atmos- 
phere. There will be no back-fire, and no blow-out 
muffler 

As evidence of the sufficiency of this practice, it 
works with the flivver. Lizzie 


By Numerous Readers and the Editors 


these channels of loss is wider than our remarks would 
indicate. From what is said by Mr. Presbrey, Mr. 
V. E. Jakl of Washington, Neb., and Dr. C. C. Mintner 
of Newark, N. J., a very complete discussion of the 
adiabatic action during the compression and expansion 
strokes could be given. 

Theoretically an adiabatic process is completely re 
versible, and we get exactly as much work from a gas 
by expanding it as was spent in compressing it. 
Actually, the fact that the compression process heats 
the gas renders a 100 per cent return impossible; for 
there is no way to prevent the radiation and conduc- 
tion of this heat. The loss corresponds to loss of part 
of the compression energy; we can expand the gas 
ad lib. and we shall never be able to get this energy 
back. In the case before us the debt is paid by the 
moving car; some energy is absorbed and some braking 
done on the compression-expansion half of the cycle. 

The exact amount of this loss—or, in this instance, 








has no truly neutral position 
of her clutch; wherever the 
pedal stands, if the high speed 
does not drag the low will. 
The editorial flivver has been 
braked in this fashion on hun- 
dreds of hills, if not thoen- 
sands: and the muffler is the 
one part of the original car 
that remains. On a car with 
a positive neutral position of 


the clutch, then, one may be 





ELDOM have we had a more enthusiastic response to an invitation for 
general discussion than was manifest in the reactions to our editorials 
of February and March, 1923, on engine braking. Never has the 

general level of comment been higher. 
correspondence page of these letters and of extracts from them; but they 
are too good for treatment other than in a regular article. 
delayed by the fact that the automobiling member of the staff is the psychic 
member, who has had all he could do, and a little more, these few months. 
But, at last, here it is —THE Epitror. 


We had planned merely to have a 
This has been 








completely insured in this way 











against back-fire in the muffler. 

More serious is the matter of oil dilution. In the 
absence of an explosion and of a hot blast in the ex- 
haust, the incoming mixture remains relatively cold 
and far less effectively carburetted: and in this state, 
it cuts the oil film from the cylinder walls and from 
the pistons. At the same time, as the engine* cools 
apidly ; see below) the ring clearance becomes greater. 
this means more gasoline in the crank-case oil. 

Most cars have on the dash a device for enriching or 
thinning the carburetor mixture while the engine is 
running. When this is not supplied, it usually can and 
should be added: for present-day conditions make it 
ulmost an essential. With it, the driver with an eye 
for details coasts with a mixture that is almost entirely 
air, preventing excessive oil dilution and saving gas. 

Mr. F. C. Butler, of Cleveland, has the one brand of 
popular carburetor that does not permit dashboard 
adjustment. He has installed a valve whereby he can 
admit air into the intake, above the carburetor, “either 





in limited quantities through a needle valve for lean 
running, or in such large amounts as completely to cut 
off the function of the carburetor.” He opens this valve 
wide when coasting with the engine as a brake. He 
thus gets a maximum of freedom from oil dilution and 
of gasoline economy, and incidentally, is relieved of 
the necessity of touching ignition or clutch. 

Mr. Butler remarks that when he opens this valve 
while coasting, he can feel the car jump forward as 
though relieved of a load. “This is slight,” he says, 
“but none the less evident.” Any driver who will open 
the throttle suddenly while coasting will be able to 
duplicate this verification of our statement that the 
closed throttle gives the maximum braking power. 
Numerical valuation of the advantage comes from Mr. 
Otis Presbrey, a Brookiyn engineer. Tests made under 
his direction with two familiar automobile engines, a 
four and a six, yield the results summarized in the 
attached table. Both engines were driven through a 
dynamometer, the four at 810 revolutions per minute 
corresponding to a high-gear car-speed of 19.75 miles 
per hour, the six at 820 revolutions or 16.76 miles. 

Few of our readers proved themselves sufficiently poor 
observers or poor reasoners to disagree with our bald 
statement of fact. But numbers of them disagreed, 
more or less fundamentally, with our analysis of the 
We said “Every iota of energy spent in the 
compression is returned, during the dead stroke, by 
the pressure of the expanding air against the moving 
Though we immediately made it clear that 





causes 


piston.” 


this statement referred to the ideal case that never 
occurs, and that in any actual engine there was dissipa- 
tion of the compression energy in various directions, 
several of our readers are quite certain that one of 


gain, since we are in the unusual position where the 
more energy we lose the better off we are—depends 
upon numerous factors. The conduction coefficient of 
the cylinder walls, the rapidity of water circulation and 
the radiator efficiency, the engine speed as measuring 
the time available for distribution of the lost heat, the 
initial temperature of the cylinder walls as indicating 
the amount of heat which they can absorb from the 
compressed gas—all these and other items figure. 
Though we are sure that those who attribute the major 
part of the braking to this effect are wrong, the loss 
in this direction is certainly larger than a hasty first 
glance would indicate. Evidence of this is seen in the 
extreme rapidity with which coasting cools the engine. 

Several correspondents make this point, but only Mr. 
W. A. Garratt of Covington, Ky., brings out the utility 
of the coasting procedure in cooling the engine after a 
long climb. In our own experience, this is one of the 
major advantages of “compression” coasting. <A cooling 


as the engine cools they get looser. Compression energy 
leaks away through them and is never regained. Then, 
too, the valve-spring resistance is against the engine 
on opening and with it on closing. Failure of the 
springs to attain absolute elasticity measures the dif- 
ference between absorption of power in opening and 
return of power in closing. 

Still another feature of the cycle, which we must 
confess we had overlooked entirely, is brought out by 
Mr. S. W. Taylor of Allentown, Pa., Mr. J. E. Padgett 
of Indianapolis, and Mr. V. V. Gunsolley of Minneapolis. 
The intake and exhaust valves are differently timed, 
making the compression range considerably greater 
than the firing range. Quoting: 

“The intake valve closes for the compression stroke 
anywhere from 20 to 40 degrees past lower dead cen- 
ter, and the piston compresses the air until it reaches 
top dead center—a range of 160 to 140 degrees. Then 
the compressed gas reacts on the pision and helps 
force it down. But this does not last as long as the 
compression, for the exhaust valve opens anywhere 
from 65 to 45 degrees before bottom dead center. The 
expansion stroke has then a travel of only 115 to 135 
degrees.” If this were merely a matter of the time 
available for expansion, there would be faster emission 
of heat and a balance would be struck. But when the 
valve opens, compression is in part replaced by dis- 
charge. The entire body of air never returns, in the 
cylinder, to its original volume or temperature; it takes 
out the exhaust with it heat which it would have to 
give up to the cylinder walls if it were to magjntain 
an adiabatic balance. 

Mr. W. R. Ward of Lyells, Va., makes another in- 
teresting point. Intake and exhaust passages are of 
different contour, the resistance offered to air-flow by 
the intake being much the greater. The closed throttle 
brings the intake resistance to its maximum, the open 
throttle does the same for the exhaust. That is to say, 
when we close the throttle, we maximize the thing that 
has the biggest maximum. Mr. Presbrey’s figures take 
added interest here, indicating that a very little opening 
of the throttle breaks up the intense vacuum in the 
intake and seriously affects the braking power. 

Of all our original assumptions, that which caused 
our readers the most uneasiness was our ignoring of 
the running friction of rear axle, transmission, bear- 
ings, etc. Numerous readers insist that this friction 
accounts for most of the braking power. This we can- 
not admit. Mr. J. E. Meikle of Castle Rock, Wash., 
Mr. W. A. Kelley of Brooklyn, Mr. J. E. La Mont of 
Manhattan, Kan., Mr. Gunsolley and Mr. Padgett all 
discuss this phase of the situation interestingly. Mr. 
Padgett cites the Bureau of Standards experiments, 
described on page 82 of our 











How the Engine Develops Braking Power 


February issue. Here we learn 
that to pull a certain car in 
neutral required a tractive ef- 


Retarding force of engine on car: fort of 70 pounds, while to 

Throttle position Four Sia attain the same speed in high 
er Sawsebedcecceeces Le Bet-peends 130.9 foot-pounds and low gears required, re 
One-eighth open .........6... 72.1 . 110.0 . spectively, 110 and 220 pounds. 
One-quarter open ............ 68.5 “ 99.0 “ But the Bureau here made no 
One-half open ........ fice a, 96.4 ee DS ae eee 
4 friction from the absorption 

Three-quarters open .......... 61.6 ” 93.0 e of power by the engine cycle. 
Se ota ee ” 93.0 si We do not know just how this 














separation might be made; 





system that will keep the engine temperature down 
below 200 degrees Fahrenheit when the engine is firing, 
will obviously cut it far below that point in the absence 
of combustion heat. So intense is this cooling effect 
that, after a long coast, we always have to enrich the 
mixture temporarily in order to insure that our engine 
fire regularly. When we reach the top of a hill with 
the engine boiling, we find that we can cool it more 
expeditiously by slipping down the other side with the 
dead engine in gear than by standing at the summit 
waiting for Nature to take her course. 

There are other channels through which the com- 
pression energy may be dissipated. Mr. Jakl points out 
that there is a thermal effect on the intake-exhaust half 
of the cycle, if we brake with closed throttle. The in- 
take stroke then rarefies and cools the entering air, 
and renders it capable of absorbing more heat from 
the cylinder walls than it otherwise could. 

Again, piston rings are never absolutely tight; and 


but the anecdote we are about 
to set down will indicate its general result. 

Our car had been overhauled by a mechanic who suf- 
fered an obsession about getting everything extremely 
tight. It is his custom to make bearings and pistons 
so tight that, before the car can be run under its own 
power or before the engine can even be started, the car 
must be towed for some miles with the engine in gear. 
With our car, the first attempt to do this failed signally ; 
the “towed” car was merely dragged along the ground 
without rotation of the wheels. The spark plugs were 
therefore removed, and the intake and exhaust mani- 
folds taken off. With compression and pumping stresses 
thus eliminated, the towed car ceased sliding and 
started to roll without further difficulty. It would ap- 
pear from this that, even with bearings absurdly tight, 
the absorption of power in the operation of the engine 
cycle is greater than the loss through running friction, 
and that it is really the engine, and not the bearings 
that acts as a brake. 
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Uncommon Views of Common Insects 
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| The tongue of the butterfly, magnified The foot of the spider, magnified 50 Tongue of bumble bee, The tongue of the commen house fly, 
23 diameters diameters magnified 100 diameters magnified 40 diameters 








HESE excellent photomicro- 

graphs were made by Miss Mary 
Allard Booth of Springfield, Mass., 
whose work in this field has won 
for her world-wide recognition. Miss 
Booth has prepared a collection of 
photomicrographs of parasites for 
the Bureau of Entomology of the 
’. S. Department of Agriculture. 
The essential apparatus for photo- 
micrography consists of a micro- 
scope with a firm base placed in a 
horizontal position, lenses, and a 
camera. The lower power lenses 
are always known as dry lenses. 
The higher power lenses are chiefly 
what are known as immersion 
lenses; that is to say, between the 
specimen and front lens of the ob- 
jective, an immersion fluid, some- 
times water but usually cedar-wood 
oil, is used. The object of this im- 
mersion fluid is to enable a wider 
beam of light to be utilized by the 
objective. 
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Interesting portrait of the sheep tick, magnified Our old friend, the “Cootie,” magnified 25 diameters. His Latin name is 


8 diameters Pediculus Vestimenti 
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Side view of human flea, male, magnified The foot of the caterpillar, magnified 33 Bubonic plague flea of rat, magnified 33 
20 diameters diameters diameters 
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Laying the Ghost 


The Present Status of Our Potash Indus ; 


ea 


Wick aren 


Geolovical Sur 








vey has an- 
nounced the 
covery of 


— 
Geeieeinees 
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potash in the 
West which it is believed 
may develop into a find that 
is comparable to, may even 


be larger, than the huge 


SCIENTIFIC AMERICAN 


w 


Us 


By Guy E. Mitchell 





MARCH, 1924 


of a War-Time Trouble 


try, and the Outlook for Ultimate Independence 


Kainite is one of the nat- 
ural potash salts of the Ger- 
man Stassfurt deposits 
which is largely imported 
into the United States in a 
somewhat impure state and 
sold direct to the farmers, It 
contains in such commercial 
form about 12 per cent pot- 
ash (K,O) and sells for 





Stassfurt deposits of Ger- 
many If- so, its value will 


} 


be almost beyond calculation. 


It is hardiy necessary to 
mention the 


pre blem of 


importance and value of potash. The 
getting cheap potash is one that will affect 
the pocket-book of every person in the United States. 
Potash, like phosphorus and nitrogen, is one of our 
vital needs No plant can grow without it. Unless 
there is potash in the soil we cannot produce a loaf of 
bread or a pound of meat, a vegetable, or a fruit. And 
the available supply at the present time is very hard to 
get—Germany controls it. We have again become prac- 
tically dependent on Germany for our supply of potash 
salts in the United States. Last year our production 
of American potash was only 11,714 tons (K,O). When 
the German exportations were cut off by the war the 
United States was driven to extremes to produce suf- 
ficient potash for our minimum’ requirements, but in 
spite ef very strenuous efforts, comparatively little was 
accomplished, Some potash was produced from saline 
lakes in the Middle West and in Death Valley, Cali- 
fornia, at a cost to manufacture several times that of 
the German potash, and during the period of the ex- 
clusion of the German potash some potash was also ex- 
Attempts 
were also made to extract commercial potash from kelp, 


tracted from western alunite rock deposits. 


the huge sea-weed of the Pacific Coast, and this is even 
now being done to some extent, but is only possible on 
uecount of the valuable by-products. It seems strange 
that while the huge deposits of potash salts of Ger- 
many and Alsace-Lorraine are the only known large 
deposits in the world, potash is nevertheless one of the 
most abundant minerals. It is found in whole mountain 
ranges of rock here in the United States as well as in 
rocks which are known as “potash 
rich”—containing relatively large percentages of this 
mineral. The trouble is that Nature has locked the 
potash up se tightiy in these rocks that no method has 


yet been developed which will release it except at a 


other countries 


prohibitive cost. Scores of processes have been evolved 
on account of the tremendous demand for potash, and 
many of them patented, but no process has yet been 
developed on a commercial scale which will anywhere 
near supply the demand. 

Potash is also obtainable in limited quantities as a 
by-product in the manufacture of cement and other 
products, but all of these sources of American potash 
are either very limited or the cost of extraction too 
high to enable them te compete with the great German 
deposits. If we are to compete with these foreign 
deposits we must either develop a chemical process for 


cheaply extracting the pot- 


Oil-well drilling in the Texis potash country—Reagan Co., where observations and analyses by 


Government geologists show underlying potash beds 


operations and not potash salts, the records kept by the 
oil men have been of limited value. The evidence gath- 
ered by the Geological Survey, however, strongly indi- 
eates that we have in West Texas, and probably in 
Southeastern New Mexico, beds of potash salts within 
1200 feet of the surface, a depth workable by mining 
shafts, and extending through large areas. Some of 
the drillings show large percentages of potash and it is 
pretty certain, the geologists state, that in this region 
the nation possessed enormous reserves of potash. This 

















Mineral sample from the new Texas potash field, 
with potash content of 12.5 per cent 


region is part of the great Red Beds region of the 
Southwestern United States where we have a series of 
sandstone, shales, limestones, ete., which through an 
interval of 1000 feet, more or less, carry beds of salt 
estimated by the Geological Survey to contain 30,000 
billion tons of rock salt. It is the greatest known salt 
field in the world. The rock strata are similar in com- 
position to those carrying the vast potash deposits of 
Germany and they were formed at the same period of 
the earth’s history, and under largely similar conditions, 
and it has been generally assumed that potash if pres- 
ent, would be found in this region of the greatest salt 
deposition in the West. Potash salts have been dis- 
covered in these salt areas, but as stated, the explora- 
tory drillings were for oil and not potash, and the drill- 


about $15 or $16 a ton, The 
most promising and signifi- 
eant of the Texas potash in- 
vestigations comes from the 
Means well in Loving County which has been drilled 
to a depth of over 5000 feet, and analyses made by the 
United States Geological Survey tor potash of every 
five feet of material drilled. These analyses show all 
the way from a trace of potash to more than 11 per 
cent (K,O). A number of relatively rich potash beds 
were encountered by the drill. From the 1240 to the 
1245 level the potash content was 6.41 per cent.; from 
the 1245-1250 level it was 3.97 per cent; from the 1250- 
1255 level, 4 per cent and 1255-1260 level, 3.22 per cent. 
Here is an average of 414 per cent of pure potash in 
20 feet. In the 1735-40 level the analysis shows 4.82 
per cent; the 1740-1745 level, 9 per cent, and the 1745- 
1750 level, 7.92 per cent, while the 990-995 level analyzed 
11.21 per cent. The potash is in the form of a hard 
salt known as polyhalite which has about the potash 
value of kainite. Absolutely pure polyhalite contains 
15.6 per cent potash (K,O), so that this 5-foot bed 
contains comparatively little impurities. It is water 
soluble and requires no treatment other than crushing 
or grinding to be used as a direct fertilizer. It remains, 
of course, to be determined how far these beds extend 
and this can only be realized by further drilling but 
geologists are of the opinion that the drill will show 
the beds to be persistent and that it will be strange 
indeed if thicker beds are not discovered. Considering 
this 11.21 per cent analysis, which is the most favorable 
yet determined, let us see what we have. The specific 
gravity of polyhalite is 2.67, so that a fivefoot bed 
would yield 17,690 tons of potash salts containing 11.21 
per cent (K,O) to each acre. What the cost of mining 
would be is not here considered but at current market 
prices to the farmer we have a potential value per acre 
of perhaps $250,000. In short, commercial potash salts 
have been discovered in the United States. 

Potash as we all know is a prime farm necessity. As 
our farming soils become poor, we must stimulate them 
with fertilizer—the three important constituents of 
which are potash, phosphate and nitrogen. The more 
widespread and effective fertilization of the soils of the 
United States is not merely an agricultural require- 
ment; it is a national necessity upon which depend the 
commercial welfare and prosperity of the country in 
the near future. Our national financial independence 
cannot be sustained indefinitely by the use and export 
of the products of even the greatest mines in the world. 
We must continue, as in the past, a great agricultural 
nation, and export products which can be replaced. 
The replenishment of worn- 








ash from the unlimited sup- 
ply of potash rich rocks or 


we must discover and de- 


velop some great natural 
supply of potash salts like 
the German deposits. The 


chemical method will doubt- 


less be realized some day but 
the discovery of natural pot- 
ash deposits seems to be the 
most promising at this time. 
The United States Geological 





out soils is one of the very 
biggest things before this 
country today and well rec- 
ognized as such. Americans 








are very fond of saying and 
hearing that their enormous 
production of corn, hay, 
fruits, vegetables and live 
stock is the backbone of the 
United States; but the wear- 
ing out of American soils 
constitutes a menace to this 
nation, the disastrous and 








Survey has been engaged for 
a number of years in ex- 
ploratory work mostly in the 
West, since geologists have helieved that there must be 
somewhere great natural deposits of potash salts; but 
the ridiculously small amount of the appropriations 
available has permitted of government test drilling only 
here and there and of more recent years, observations 
of private drilling operations carried on primarily for 
however, convinced the geolo- 


oil. These latter have, 
gists that there exists in Texas a great deposit of pot- 
Oil being the objective of all these drilling 


ash salts 


Arm of the great Cardona salt lake, Crane Co., Texas, which lies in the newly discovered potash area 


ings have been so mixed up that the potash beds have 
not been clearly defined. But it is a fact that potash 
has been found here, there and yonder, over an enor- 
mous area—about 275 miles long by 125 miles wide. To 
definitely determine where the potash deposits are 
located will require the sinking of core driven wells, 
an expensive operation, but one which when successful 
will be rewarded with one of the most important neces- 
sities in both times of peace and war. 


far reaching significance of 
which is little realized by a 
public habitually optimistic and complacent. It is 
simply voicing the opinions of some of the most level- 
headed men of the country to say that this question of 
farm fertility is the most important economic problem 
of the United States and that beside it our war debts 
are trifling and ephemeral. This is a strong statement 
—that compared with the importance of this problem 
of the continued fertility of our farming lands, our 
(Continued on page 216) 
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Inventions New and Interesting 


A Department Devoted to Pioneer Work in the Various Arts and to Patent News 




















Reservoir and siphon of the home 
soda-water fountain 


A Soda-Water Plant in the Home 
NOME years ago an inventor intro- 
Ss duced a siphon which charged itself 
from liquid carbonic acid gas contained 
in capsules built to withstand the enor- 
mous pressure. Such siphons are now 
being sold once more. The device we 
show, however, is different in that the 
liquified gas is contained in a metal tank 
or bottle so that the siphon can be easily 
charged. The bottle has a real “valve- 
in-head” and there is a gage and a re- 
lease valve on the tubing. To charge 
it is only necessary to fill the siphon, 
which will hold 44 fluid ounces, with 
water, preferably distilled. The holes in 
the safety casing show the height of the 
water to be carbonated. The cap shown 
in the foreground is unscrewed from the 
charging tube in the siphen-head, the 
flexible tube is attached with the aid of 
a screw-nipple and the gas is allowed 
to flow from the bottle at a pressure of 
160 pounds until the siphon is charged. 
An automatic blow-off valve releases the 
gas when carbonation is completed. 


A Cake-Shell Pan 

HE cake baking pan, which we illus- 

trate, is made of one solid piece of 
aluminum, as it has been found that this 
metal brings a more even heat to the 
dough or batter than any other. This 
pan is adapted to form a cake-shell for 
fresh or canned fruits, gelatine, custards, 
whipped cream, marshmallow’ whip, 
meringue, etc. Any recipe for cake may 
be used and the result is an attractive 
shell, which will do away with extra 
saucers for the fruit. The appearance 
of the dish is most attractive. There 
are two sizes, one as shown, and indi- 
vidual cakes of a smaller size for single 
service such as fruit tarts. 
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For baking cake shells to receive 
fruit fillings 


Wrenches of Chrome Vanadium 
Steel 

HROUGH the use of chrome vanad- 

ium steel, a forge and tool works of 
Allentown, Pa., has been successful in 
developing wrenches that are thinner, 
longer, and stronger than the usual car- 
bon steel wrenches of the same opening. 
The use of this alloy steel allows refine- 
ment of design, both in shape and thick- 
ness of head. The thin pear-shaped 
head, made possible by the use of alloy 
steel, makes this line of wrenches lighter, 
better balanced, and more serviceable in 
confined places, combined with unbreak- 
able strength. These chrome vanadium 
steel wrenches are available in sets of 
assorted sizes, to fit a wide range of 
U. S. Standard nuts, S. A. E. nuts, and 
hexagonal cap screws. 

The same works have introduced 
chrome vanadium tappet wrenches—long, 
thin wrenches which allow the mechanic 
to work clear of the motor when it is 
hot—the only time for adjusting—while 
the angle of the heads allows him to 
reach inaccessible positions. As most 
cars require three wrenches to make 
complete tappet adjustment, these 
wrenches are designed so that two can 
be worked with one hand while the third 
is used in the other hand. This is ac- 
complished by having two openings, both 
the same size but at different angles, on 
each wrench. One opening is straight, 
while the other is set at 2244 degrees. 

The Tubular Ruling Pen 
N OST steel lettering-pens have to be 
1 selected for stiffness of nib, to suit 
the particular user. Too much ink on 
the pen causes blots and poor intersec- 

















The latest drawing pen, and the way 
to use it 


tions. A tendency to bear too heavily 
spreads it and makes vertical strokes 
wider than horizontal ones. The great 
care necessary in these connections, it 
is claimed, is obviated with the use of 
a new tubular pen, which is supplied in 
connection with a goose-neck member 
which enables it to be used with any 
ordinary pen-holder. Being tubular, 
lines of uniform strength are insured, 
no matter what the direction of the 
stroke or the pressure behind it. Ink is 
placed, by means of a dropper, in the 
little cup on the shank of the pen; the 
member projecting above this reservoir 
is a cleaner; it is carried in this position 
for use as a primer, a function which 
it performs through its very slight pro- 
jection beyond the nose of the pen, so 
that it scrapes on the paper and vibrates 
in such manner as to agitate the ink. 
Any mark it makes, obviously, is in the 
path of the pen itself and is swallowed 
up in the line which the latter draws. 


One of the major advantages claimed for 
the apparatus is that it is used with a 
stroke practically the same as that of 
ordinary penmanship. 


The Vest-Pocket Seal 

OMETHING decidedly clever in seal- 

presses is offered—nothing less than 
a pocket seal. As our picture shows, it 
looks very much like an ordinary watch 
case, the places on the inside ordinarily 
occupied by the dial and the sweet- 
heart’s photograph being filled by the 
two faces of the press. The illusion is 
heightened by the handle, which is in 
the design of a watch stem; so that 
when closed and put away, one has in 
one’s pocket, to all external intents, a 
watch. In use, the paper to be stamped 
is placed between the two faces, which 
are closed down upon it, and one then 
delivers as much of a knock-out punch 
with the closed fist as may be necessary 
to transfer the impression. 

















Knife and latch-key in one, for small 
pockets 


A “Tuxedo” Knife 

EN’S dress clothes are thin and a 

bunch of keys is apt to make an 
ugly looking bulge. After the dinner or 
party is over one must go home and the 
latch key must therefore be curried. An 
inventor conceived the idea of introduc- 
ing a key into the end of a knife which 
is often carried at the end of a watch 
or key chain. Naturally every pin, or 
“Yale” lock, as they are usually called, 
is different, so a blank is furnished and 
not a key, but with the little key-dupli- 
cating machines it is possible to cut in 
the proper notches in a minute. If it is 
not convenient to do this, the knife and 
a key may be sent to the manufacturer, 
who will make a key out of the blank 
and return to owner. It will be noticed 
that the pattern on the knife frame is 
carried on the handle of the key which 
forms a part of the frame when the key 
is thrust home. 


A New Electric Siren 

HE little electric siren is only a few 

inches high but is little in size oply, 
for the screech of the little red head is 
terrible. This is supposed to be an 
“indoor” size, but it would answer for a 
small town perfectly well. A steam or 
air siren is all right where pressure is 
obtainable day or night, but this is often 
difficult, while electricity is always avail- 
able. The small size which we illus- 
trate is only 10 inches high and is 
actuated by a one-twelfth horsepower 
motor. The relatively large rotor is sur- 
rounded with a wire screen to keep out 
birds and sleet and is equipped with a 
sheet metal roof which also serves as a 
sounding horn and distributes the warn- 
ing in all directions. As a burglar alarm 
for banks, it is particularly useful as it 
may be sounded from any point. This 
siren has several elder brothers which 
are all right for outdoor use and render 
fire signalling easy. 

















A seal press that is built in the pat- 
tern of a watch 


Machine for Testing Gears 
A tester has recently been de 
veloped and placed on the market 
The instrument is primarily intended for 
ground gears but can be used equally 
well on cut gears for developing, check- 
ing and charting involute curves and 
testing tooth spacing. 
The machine consists of a base with a 
longitudinal slide upon which a_ trans- 


verse slide is mounted. soth slides are 
moved by screws with hand-wheels and 
micrometer heads. <A slot is machined 


at one efid of the base, in which a stud 
for mounting the gear to be tested is 
clainped. On the transverse slide are 
mounted the contact finger or needle and 
an indicator by which the readings are 
taken. 

For testing the involute curve of a 
tooth on a spur gear, an adapter with 4a 
base circle disk and steel tapes 9.005 
inch thick are used. The indicator may 
be set to read direct or fo multiply the 
readings by four. It is evident that as 
the transverse slide is moved, the con- 
tact finger will trace a true involute 
relative to the gear, since the tapes 
cause the slide to move a distance equal 
to the peripheral motion of the base 
circle disk. To take readings the trans- 
verse slide is set at zero and the con- 
tact finger is set at right angles to the 
slide by means of a gage. The gear is 
then set on the stud with the indicator 
reading zero, and if the indicator re- 
mains at zero as the transverse slide is 
moved, the tooth eurve is shown to be 
a true involute. Any deviation from 
the true involute is shown on the indi 
cator and may be charted. To assist in 
gathering data for charting the curve, 
a plunger automatically retards the 
handwheel every 0.010 inch. The charted 
curve for a true involute will be a 
straight line. 

Tooth spacing is checked by using a 

















Electric siren that works from any 
light socket 
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Electrically heated soldering iron for small work 


fixed contact finger clamped to the slide, 
in connection with the indicating device. 
9-degree 
When it is 


desired to maintain a master curve or 


Tooth to tooth spacing or 


spacing may be checked 


duplicate an established form, the longi- 


tudinal slide is used rst plotting the 
master and then checking the other 
curves with the chart. By making spe- 
cial adapters, spiral, beve! and other 
gears may be tested for spacing and 
contour The normal capacity of the 


instrument is from one-haif to eight 
inches, spur, helical and bevel gears, and 


the maximum is up to 12-inch spur gears, 


A Portable Hot-Water System 
K VERY mail, these days brings us 


‘4 pictures of devices bejng marketed 
in Germany for making one shovelful of 
coal do the work of tw Among the 
latest group of these, interest attaches 

the portable hot-water heuter which 
we illustrate This, as far as we can 
make out in the absence of adequate de- 
tei! from our correspondent is con- 
nected on tf the hous water system, 


presumably by running a hose connec- 


When the fire burns, 
familiar 


tion to a tance 
the water cirenlates, in the 
thermo-siphon fashion, inside the cylin- 
der until the valve to the bath-tub spout 
or that t the shower connection is 
opened It is just like the familiar 
kitchen boiler of the American home, 


save that it can be taken to any room— 




















Hot water without hot-water pipes 


and, in the absence of hot-water pipes 
in the plumbing, must be taken to any 
room in which it is to be used. 


Make Your Own Pie Charts 

F you want to show where a dollar 

goes or where your receipts come 
from, a divided circle or “pie chart” is 
generally used. Formerly, we had to 
draw a circle and then divide it roughly 
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Rapid and accurate gear testing 





into degrees and calculate the _ per- 
centages, draw radii and then color the 
segments. Then along came the graphic 
stationer (who can sell two or three 
hundred different kinds of rulings, bar 
charts, circles, maps, etc.) with a hand- 
some circle divided into percentages and 
only waiting for the radii and the color. 
Now we have one more improvement, 
by which for the small sum of thirty-five 
cents, you can make a colored pie chart 
in an instant. The charts are 44% inches 
in diameter and consist of seven disks 
divided into one hundred parts, with 
graduations on the outer edge. There is 
one cut from the center to the periphery 
which allows a disk of another color to 
be inserted; this operation can be re- 
peated until the seven disks have been 
utilized It is seldom that there is 
necessity for dividing the circle into 
more than seven segments and the per- 
centage of each can be determined in an 
instant. It is a real time saver and 
will prove useful in any office. 


The Motor-Bike Fire Engine 

ECIDEDLY surprising must be the 

verdict of one who sees for the first 
time what a complete fire-fighting 
equipment it has been possible to mount 
on a motorcycle, as illustrated herewith. 
There is carried a side car in which the 
chemical equipment and tools are 
packed, and on the forward part of the 
body a rugged iron cage for the stowing 
of 150 feet of hose. Suspended on the 
sides of this cage are four carbon 
tetrachloride fire-guns for combating 
gasoline fires, and others of the sort. 
On the rear of the side car are carried 
two larger extinguishers of standard 
chemical types. Inside the car there is 
a reducer valve for connection between 
the regular 214-inch hydrant and the 
%,-inch hose carried. There are in addi- 
tion numerous fire-fighting tools of the 
usual sorts, all this comprising part of 
the equipment supplied by the maker. 
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The Soldering Iron for Small Jobs 

‘MALL soldering, like any other small 
tS) work, demands the use of a quality 
instrument, and not a large cumbersome 
tool adapted for entirely different work. 
We illustrate an iron designed to meet 
this need. Constructed entirely of metal, 
it is fitted with a German silver tip 
insuring minimum oxidation, conse 
quently infrequent renewal, leaving a 
clean, smooth surface at all times. Heat- 
ing is by electricity. The heating ele- 
ment is composed of the highest quality 
nickel chromium. The cord is protected, 
where it enters the handle, with a light 
metallic spring coil, which prevents 
fraying or other wear at this vital point. 
In operation, the hand is comfortably 
near the soldering point, enabling one to 
work speedily, economically and visibly 
—which is not the case when using a big 
tool as a makeshift. The iron, accord- 
ing to the maker, operates on any volt- 
age and either alternating or direct cur- 
rent, and may be used with the standard 
screw socket or the base plug. 


Transparent Metals 

T has long been known that thin 

sheets of gold and silver, mounted on 
glass, may be made transparent by heat; 
but it is only within recent years that 
serious study has been given to the con- 
ditions under which such transparency 
may be obtained. 

It is said that a sheet of gold one 
three-hundred-thousandth of an _ inch 
thick becomes transparent when heated 
to 550 degrees centigrade. The trans- 
parency is ascribed to the gold aggregat- 
ing and allowing white light to pass 
through the interstices. 

With silver one hundred and twenty- 
thousandths of an inch thick no trans- 
parency is produced so long as the at- 
mosphere is a “reducing” one, such as 
hydrogen or coal-gas. But in the air the 

















Pie-plate statistical charts are turned 
out by this device while you wait 


transparency begins at 240 degrees and 
is remarkably complete at 390 degrees. 

Copper one seventy-five-thousandth of 
an inch thick does not become transpar- 
ent in a reducing atmosphere, but in 
air it is transparent between about 200 
degrees and 400 degrees. 
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Something different in house brooms 


Steel Wire Brooms 

STEEL wire broom is an efficient fire 

fighter and may be used for sweep- 
ing or spanking. It is not at all affected 
even by severe heat. The fillers, which 
are removable, will not spread fire, but 
will extinguish it. For brush and rub- 
bish, it is also extremely useful and is 
employed in many fire departments for 
this purpose. If any of the fillers be- 
come worn or injured, they are easily 
replaced. The use of these brooms is, 
of course, not confined to fire work and 
they give excellent satisfaction in the 
garden or the plant. 


Coloring Oranges With Oil Fumes 
N orange may be inwardly ripe when 
outwardly green and if allowed to 
yellow on the trees the marketing may 
be delayed four to six weeks and conse- 
quently a less favorable price may be 
obtained. 

This green condition gives the Satsuma 
orange grower more concern than others. 
Satsumas are raised in upper Florida, 
lower Alabama and lower Mississippi. 
Normally they are gathered about Octo- 
ber 15th, but they can be harvested 
earlier when artificial processes of color- 
ing are used to get away from the per- 
sistent greenness of skin. 

The United States Department of 
Agriculture has worked out a process for 
coloring oranges without harming the 
fruit. The process consists of enclosing 
the oranges in tight rooms and subject- 
ing them to fumes of kerosene stoves or 
to gasoline engine exhaust. The fumes 
given off destroy the green chlorophyll 
so that the yellow of the orange shows 
up. It requires about four days to bring 
out the yellow of the oranges by this 
process. This is better than waiting 
four to six weeks for the fruit to ripen 
on the trees, running the risk of frost or 
storm damage and facing the probability 
of a lower market when the oranges are 
ultimately harvested. 
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Adapting the motorcycle to fire department service 
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Chassis suspension without an axle 


Unique Chassis Suspension 

HE axle is entirely lacking in the 

new models of a well-known French 
motor car, and in its place is substi- 
tuted a long transverse spring forming 
the lower member of a sort of truss, and 
a peculiar tubular piece for the upper 
member. This unique construction is 
employed both in the front and on the 
rear of the car, and it is stated that it 
has proved itself a remarkable success 
in service over rough roads. 

The outer ends of the springs are at- 
tuched by means of clips to the lower 
bearings of the steering pins. To the 
center of the spring is attached the 
upper central member. At the forward 
end of the car this is a tubular, obtuse-V 
construction whose outer ends = are 
shaped like mallets lying on their sides. 
The heads of these “mallets” are con- 
cave, and contain shock absorbers which 
may readily be adjusted. The tie rods 
are connected by a universally jointed 
member to a transverse sliding member 
connected directly to the steering gear. 

At the rear of the car the transverse 
leaf spring is bolted to the underside 
of the differential casing. The upper 
side of the differential casing is bolted 
to a tubular member which connects the 
sills of the chassis and extends past 
their rear ends far enough to take the 
sume type of shock absorber and links 
used on the front of the car. 


An All-Embracing Micrometer 
a micrometers are quite 

commonplace, but four-foot ones are 
not. The one illustrated on this page 
is one of the latter class and had to be 
built up as a special order. This mi- 
crometer weighs 32 pounds, and a special 
pattern was required for casting the 
frame. The weight of this delicate in- 
strument is so great that if it were used 
under ordinary circumstances the dis- 
tortion element introduced would  be- 
come a serious error. Therefore it is 

















Specially constructed micrometer 
with span of four feet 
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suspended from a special holding de- 
vice which will also obviate errors caused 
by expansion due te the heat of the 
user’s hands. The measuring spindle, 
barrel and thimble are standard parts 
from small-sized micrometers, but the in- 
strument itself, which was made by a 
Providence, R. I., manufacturer, is quite 
unique in its span. 


A Vacuum-Held Glare Shield 

OST simple and practical is a glare 

shield held in place securely by the 
use of vacuum cups. By an arrange- 
ment of small hinges the green celluloid 
shield can be turned upward instantly. 
When needed to shield the eyes of the 
driver it is just as quickly turned down. 
The vacuum cups hold this shield so se- 
curely on the windshield that it can be 
removed only by inserting a knife blade 
between the cup and glass to let in a 
little air. 

















Cutting off the glare from the ap- 
proaching car with a shield held in 
place by vacuum cups 


More Room in the Suit Case 
DESIGNER of suit cases has pro- 
vided a ease for toilet accessories 

that fits into a compartment all its own 
at the back of the case. When removed 
from its place in a traveling case, it can 
be carried separately as it folds neatly 
into a smaller leather case as pictured 
in the illustration. The idea of space 
saving in traveling cases has also been 
incorporated in traveling bags for men 
or women, 


New Motor-Wheel Doubles Usual 
Air Space 

FINHE comfort of traveling in a motor 
ear depends mainly upon the air ca- 

pacity of the inner tube on the wheels. 

The more air the tube contains, the 

better it would be able to.damp out all 

oscillations and shocks. 

A British inventor has perfected a 
new motor-wheel, which has twice the 
usual air space; even light cars fitted 
with such wheels, it is stated, will travel 
as comfortably and hold the road as 
well as well-sprung cars weighing two 
tons, 

The new inner tube has a cross-section 
like the Figure 8. The upper half of 
the tube lies inside the tire, as usual, 
while the lower one is accommodated 
within the disk wheel. Nine bolts hold 
the disk wheel together, and where they 
pass through the tube, pieces of rubber 
have been vulcanized in, to take the bolt 
holes. In this way, an absolutely air- 
tight joint is assured. 

To fit the tube to the tire, or to dis- 
mantle the tire and tube, tire levers, etc., 
are no longer needed. By removing the 
nine nuts, the outer disk comes off, and 
tube and tire can be taken out quite 
-asily. The air valve projects through 
a hole in the disk wheel and is easily 
accessible. As the inner tube is no 
longer confined within the tire, but is 
partly in contact with the steel disk of 
the wheel, all heat generated in the 
tube, while the car is running, is car- 
ried away by the cool air acting on the 
rotating disk wheel. A longer life of 


both tire and tube is in this way ensured. 
Owing to the great air capacity of the 
tube, much thicker rubber walls can be 
used, making the tube more nearly punc- 
ture-proof than it has been, and prevent- 
ing sudden bursts. 


Testing Gasoline with Molasses 
T has been discovered that molasses is 
extremely useful for detecting the 
presence of water in tanks of gasoline. 
Water is, of course, heavier than gaso- 
line, and it will always sink to the bot- 
tom of the tank. In making the test a 
wooden stick is coated with molasses and 
this is pushed down into the suspected 
gasoline. The gasoline does not affect 
the layer of molasses in any way but, 
when water is encountered, the coating 
comes away from the stick. Thus when 
the stick is withdrawn it is not only 
possible to see whether water is present 
but the actual amount is plainly shown 
by the height of the bare section at the 
bottom of the stick. 


A Packing Case with Possibilities 


A BOOM in the artificial kindling 
business is indicated by the appear- 


ance of a new packing box which is said 
to be indestructible. 

In one week six hundred thousand 
American railway cars are loaded with 
what is called package freight, most of 
it inclosed in wood or wood substitute 
containers which after one train trip go 
into the furnace like Shadrach, Mesach 
and Abednego, but not like them to 
emerge unscathed. Between one-sixth 
and one-seventh of the total lumber pro- 
duction of the United States, it is esti- 
mated, meets this fiery fate after a 
career in the form of packing cases as 
brief as that of the silkworm, without 
leaving behind it anything more valu- 
able than ashes. 

Conservationists have been working 
for years to reduce the mortality of our 




















Making the toilet accessories take 
up less room in the suit case 


forests; in the new box, it appears, they 
have found a powerful ally. The box, it 
is true, is made of wood, but not of wood 
destined to a few weeks of work and 
then extinction; the wood that goes into 
this box has a long and honorable ex- 
istence before it, comparable to that of 
which a house is built, and not limited 
to service in a single site. It can and 
probably will travel from coast to coast, 
from gulf to gulf, to Punta Arenas, 
Kamchatka, Capetown, Calcutta; then, 
full of years, it can regard the furnace 
as a crematory and its ashes worthy of 
preservation in an urn. 

The Siamese twins, High Cost of Liv- 
ing and High Cost of Distribution, in- 
separably joined, view the new box with 
alarm. Elimination of waste of lumber, 
saving of stowage space, prevention of 
pilferage, reduction of claims against 
-arriers for loss and damage, are in- 
cluded in the box’s program. It has no 
nails for thieves to extract, no fragile 
panels to fracture, and when it is re 
turning from the commercial front or 
enjoying well earned rest it folds into 
almost insignificant dimensions, lowering 
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Putting more air under the car than 
has been possible heretefore 


its traveling and storage expenses to a 
minimum 

Like ali strong things the box is sim- 
ple. Made of unbreakable boards, with 
rivetted hinges, it can be contracted to 
one-eighth its service size instantan- 
eously. One type, new ir use, four and 
a half feet high, folds to a height of six 
and a half inches and eight folding boxes 
can be stowed into space occupied by 
one non-folding box. The size of box, 
however, is not limited to four feet hi 
Pianos already are shipped in them, a 
automobiles and cumbrous machinery 
ean be. 

The first cost of the box is larger, of 
course, than that of a packing case in- 
tended to be used only ence or twice: 
but its cost divided by the number of 
possible trips becomes not much greater 
than a German mark or a Russian ruble. 
Some four and a half foot boxes have 
been used five years on one American 
railway, and seem to be good for another 
five. 

Profitable as this box has proved in 
domestic commerce, its potentialities in 
international trade are even greater. 
Packing has been one of the worst of 
export problems. Loss in overseas ship 
ments by breakage and theft has been in 
many instances the fir 
against American shippers in the keen 
competition which makes every cent 
count. Much money has been spent in 
perfecting pilferage 
foreign trade, with seme success: these 
costly boxes represent an investment 
which must be recovered in one use. The 
new cases are not only pilfer-proof, but 
they do not have te be pulled apart. to 
get the contents out when the shipment 
reaches its destination They have 
merely to be unlocked and unpacked, 
folded and sent back to their point of 





handicap 


proof cases for 

















The indestructible packing case 























Recently developed machine for cut- 


ting glass 


origin, to be utilized again and again. 


They are proof also against the pro- 
verbial hostility of stevedores They 


can be thrown off a sl ip on to a conerete 
dock without breaking, though that prac 
tice, in spite of its popularity abroad, is 


not advised 


Americanizing the Ancient Chi- 
nese Game of Mah Jong 

lr has remained for American inven- 

tive talent to simplify the fascinating 

Chinese game of Mah Jong, which has 

Instead of 

utilizing the cumbersome and expensive 


swept the country by storm. 


Chinese tiles of bone and bamboo, the 
Americanized version makes use of 
wafer-like tiles, simple striped sticks for 
the chips, and neat racks to hold the 
a simple table for 


figuring eut the scores. 


tiles and to earry 
The accompanying illustrations give a 
graphie deseription of the wafer-like 
tiles invented by Mr. Otis F. Wood of 
New York City. The tiles in this case 
consist of black and white sheets of 
celluloid cemented together, the white 
side carrying the Chinese symbols of 
the game, Because of their lightness 
und compactness, the wafer-like tiles 
may be readily handled and the game is 
mater indeed, Mah 
Jong is now played for the sake of the 
game rather than for the pretty tiles. 
The racks of this Americanized Mah 
Jong are designed to hold the tiles at 
angle. Furthermore, the 


ti ly speeded up. 


the proper 
front side is sloped so that the tile is 
guided to the slot by the hand of the 
player without his having to take his 
eves off the game. The “chips” are little 
strips of celluloid with simple bands of 
black and red. Ali in all, this new game 
makes for greater concentration and 
better playing, so it is claimed by its 
inventor 

The wafer-like tiles permit Mah Jong 
to be played anywhere—on the train, on 


board ship, in the home-—everywhere. 

















Salt and pepper from a single 
shaker 


SCIENTIFIC 


When packed in an attractive box, the 
entire game can be placed in a coat 
pocket. Intentionally, one of our illus- 
trations shows the game placed at an 
angle, to indicate that the swaying mo- 
tion of the train or the boat has no effect 
on the Americanized game of Mah Jong, 
with its wafer-like tiles. 


Cutting Glass with a Machine 
ARGE mills sheets of glass have al- 
ways been cut up into smaller sizes 
by hand, with much expenditure of time 
and with unsatisfactory results. It has 
been necessary to score the glass with 
the cutter on one side, and then break 
it; under this treatment there is always 
the risk that the under, unscored edge 
will crumble, or even that the whole 
sheet will crack. The gaging has pre- 
sented difficulties, too, an allowance over 
the gage reading of from an eighth to a 
quarter inch having been necessary. 

A Newark manufacturer now offers a 
machine for cutting glass, based upon the 
new principle of scoring it on both sides, 
This calls for two cutting arms, two 
cutters, and a spring-held adjusting nut 
for insuring even pressure against both 
sides of the sheet, as well as for sep- 
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has been used up in trying to meet them. 
One of the things that we have not yet 
seen is a really simple, really adequate, 
preventive of theft of the car. Mr. Jeus 
Nelson of Los Angeles shows us, how- 
ever, an unusually clever attack upon 
this problem; and unlike the majority 
of clever inventions in this particular 
direction, it is decidedly simple in opera- 
tion and, apparently, would certainly 
betray the fact that a car had been 
stolen, if it did not actually lead the 
thief to try his luck with another vehicle. 

Mr. Nelson would build the license 
plate in two stories, with the first three 
digits (or less, or on some New York 
cars more) in the upper row and the last 
three in the bottom line. He would thus 
have a sheet of metal large enough to 
enable him to cut out, from its center, 
a circular or rectangular piece of such 
size that its absence would ‘surely be 
noticed. This removable piece would 
screw in by a simple thumb-screw de 
vice; and in this connection it ought to 
be pointed out that the difficulty of de- 
taching a screw that has been in the 
plate for 365 days does not measure the 
ease with which the screw would come 
out if its removal were frequent. We 




















Thick heavy Chinese tiles of bone and bamboo, compared to the American 
wafer-like tiles 

















The Americanized version of Mah Jong played with wafer-like tiles and handy 
racks. This game can be played anywhere, even in the swaying boat or train 


arating the cutters for insertion and re- 
moval of the work. Breakage is elim- 
inated, as the sheet thus scored at 
identical lines on both sides comes apart 
at once and cleanly; while the gage 
works to its true readings, without al- 
lowances. Finally, it is claimed that 
owing to the better regulated and even 
pressure on them, the cutter wheels used 
on the machine have from five to ten 
times the life of those used by hand. 


Half Pepper, Half Salt 

HIS glass shaker for table use con- 

tains salt and pepper. To the left 
of the notch is the pepper chamber, to 
the right the salt. In the cap, which is 
divided into two sections, are corre- 
sponding large and small holes. One is 
closed while using the other. A mix-up 
is avoided when filling containers by 
the use of a paper cap which fits either 
side of the glass division. In a picnic 
basket, salt and pepper will not stray, 
but remain in the shaker. 


Marking the Stolen Car Beyond 
Mistake 
HE advent of the automobile has 
built up an enormous field, previously 
non-existent, for inventive ingenuity. 
Certain simple needs of the motorist 
have yet to be met, however, in spite of 
the amount of time and white paper that 


know lots of people who remove dis- 
tributor arms, coil boxes, ete., from 
their cars when leaving them unat- 
tended; we can’t see why Mr. Nelson’s 
procedure isn’t just as easy. His only 
barrier, apparently, is the necessity of 
selling his idea to state licensing bodies 
rather than to the individual user, 


Specifications for Electrical 
Instruments 

[ NFORTUNATELY, national stand- 

ard specificatioas have been better 
appreciated abroad than in the United 
States. In the case of electrical measur- 
ing instruments, for instance, British 
specifications were adopted in 1909; 
French in 1921; and German in 1922. 

Realizing the benefits which would re- 
sult from national specifications for elec- 
trical measuring instruments in the 
United States, the Bureau of Standards 
has been striving to get consideration for 
the subject in this country. It has trans- 
lated the French and German specifica- 
tions and sent copies of them, together 
with the British specifications, to Ameri- 
can makers and large users of electrical 
instruments, 

In cooperation with the Instruments 
and Measurements Committee of the 
American Institute of Electrical Engi- 
neers, a personal canvass of the instru- 
ment makers of America has been made. 
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Theft-proof license plate—when you 
leave the car you take a piece of it 
with you 


The results of this canvass show that a 
majority of the makers are in favor of 
standard specifications and indicate the 
desirability of having tentative specifi- 
cations prepared to serve as the basis for 
further discussion. Such a_ tentative 
specification was prepared and presented 
last June. Further progress in the de- 
velopment of American standard specifi- 
eations will be based on the comments 
and suggestions which will be received 
from instrument makers and users. 


The Adjustment of Automobile 
Headlights 
HE necessity for improved motor ve- 
hicle headlights is generally recog- 
nized, and the Illuminating Engineering 
Society has developed satisfactory meth- 
ods of test and has obtained a great deal 
of data on candle-power requirements 
and distribution. These I. E. S. specifi- 
eations, as they are called, have been 
approved by the Society of Automotive 
Engineers for regulatory purposes. How- 
ever, even the best device obtainable will 
not be satisfactory to either driver or 
pedestrian unless properly adjusted. 
To help in educating the motoring pub- 
lic to the necessity and advantages of 
proper headlight adjustment, the Bureau 
of Standards has assigned an engineer 
to work principally on this one problem. 
The Bureau intends to cooperate activel) 
with all agencies interested in securing 
improvement in headlighting. 


A Disappearing Window-Guard 
A N interesting window-guard is of- 
fered for use with double-hung 
Windows, to prevent ingress of maraud- 
ers or egress of the baby while the lower 
sash is up. This guard is attached at 
the bottom rail to two rods extending 
upward through grooves in the side rails. 
It may be detached only from inside the 
window, by operation of a handle on 
the top rail. It is so constructed and 
attached that when the lower sash is 
closed, the guard is carried down with 
it, into the space below the sill, and out 
of sight from without. 























Neat and attractive window guard 
of recent design, seen from within 
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‘There’s 4 Radiola 


i = or every purse 

@New and Revolutionary J 7 
Radio Achievements 
in the new Radiolas 


Radiola III, an improved 
two tube receiver of antenna 
type, sensitive and selective. 
Complete with two WD-ll 
Radiotrons and headphones 
(everything except batteries 
and antenna) P 35. 














Radiola Super Vil 

~m an i Mm p ce © a 
Super- Heterodyne. 
Selectiv e and none 
radiating. Withnoan- 
tenna, and no ground 
connection, it receives 
far distant stations, 
even while local ones 
are operating. Loud- 
speaker built in. Com 
plete with six UV-199 
R adiotrons—-every- 
thing except batteries. 

$425. 


Radiola III Amplifier 


Two tube balanced amplifier 
for Radiola III, includingtwo 
Radiotrons WD°ll . $30. 








(above) 
Radiola IIl-a, which is Radiola III and its 
? balanced amplifier « epee in one cabinet; 


including four WD-ll Radiotrons, head- 
phones, and Radiola Loudspeaker (either 
type FH or UZ 1320.) near except an- 

° ° $100. 


tenna and batteries 








65 | 220 
100 | 245 

















(above) 
Radiola Super-Heterodyne (second harmonic) same as 
Super VIII but semi-portable in mahogany finished cab- 


inet, with separate Ra ljiola Loudspeaker of either type, 
FH or U Z 1320. With six UV 199 Radiotrons, but with- 
15 @) 286 out batteries $286. . 
Same as above, tat without Radiotrons or Loudspe aker, \ Y 
$220. \\.\ 
/ \ 





(below) 


\ 
Radiola Regenoflex, a modified Radiola X, I 
in mahogany cabinet, with external loud- | 
speaker. With four WD-11 Radiotrons and j 


$425 


Radiola Loudspeaker (FH or UZ 1320), but Hj) 
less batteriesand antenna . ook ie.uX” 2 
Nn Same as above, but without Radiotrons and \ A 


4 Loudspeaker, batteries or antenna . $150, Xe J f 
Ws, } \ = ¢ 
_ 


















This symbol is your 
of quality protection 
mar P P (above) 
It is impossible to give here Radiola X—ultra refined receiver of the 
full description of these revo- antenna type, selective and non-radiating. 
? lutionary new sets. Send this Remarkable for distance reception and perfect 
~ f ill d reproduction. Built-in new type loudspeaker. 
coupon for an illustrate Complete with four WD-11 Radiotrons— 
booklet that tells the story everything except batteries and antenna. 
completely, with detailed des- $245. 
cription of every set. 
Radio Corporation of America 
Sales Offices 
233 Broadway, New York 10 So. La Salle St., Chicago, IIL. 433 California St., San Francisco, Cal. 
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RADIO CORPORATION OF AMERICA 
233 Broadway, New York 10 So. La Salle St., Chicago, Ill. 
433 California St., San Francisco, Cal. 

Dept. 123 (Address office nearest you.) 
Please send me your new free Radio Booklet. 








Name 









Street address __ 
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State 























Marshaling the Telephone Forces 


In the simple act of lifting the telephone receiver from its 
hook ‘every subscriber becomes the marshal of an army. At 
his service, as he needs them, a quarter of a million men and 
women are organized in the Bell System. One skilled corps of 
the telephone army moves to place him in talking connection 
with his neighbor in the next block, in the next state or across 
Another highly trained corps is on duty to keep 
the wires in condition to vibrate with his words. Still others 
are developing better apparatus and methods, manufacturing 
and adding new equipment, and installing new telephones to 
increase the subscriber’s realm of command 


the continent. 


he terrain of the telephone army is the whole United States, 
dotted with 14,000,000 instruments, all within range of the 
subscriber's telephone voice. Even in the remote places this 
army provides equipment and supplies. Its methods of opera- 
tion are constantly being improved, that each user may talk 
to his friends with increased efficiency. Millions of money are 
Yet its costs of operation are 
studiously held to the minimum, that the subscriber may con- 
tinue to receive the cheapest as well as the best telephone service 


in the world. 


The permanent objective of the Bell System army is to meet 
the telephone needs of the nation—a hopeless task were not 
its command unified, its equipment adequately maintained and 
its personnel trained in the latest developments of telephone art. 


spent in its permanent works. 


Le SO 


4 , AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
& ¥ AND ASSOCIATED COMPANIES 


BELL SYSTEM 


One Policy, One System, Universal Service 





RACINE DUPLEX BAND SAW 


Another Racine cutting machine that will save you time 
and materia! Saws anything —wood, soft 
metal, or steel. Easy to locate where you want it. 
Vibrationless, ball-bearing mounted wheels assure great 
accuracy —— blades last 
many times longer. A 
demonstration will con- 
vince you 

Use “Racine” H. S 
Wood and Metal Band 
Saw Blades and’ Racine” 





The facilities of a large ma- 


chine shop equipped with 












an extensive variety of tools 


is offered for production of 


H. S. Tung- 4 

ten Power mechanical devices on large 
and Hand 

— or small scale. 


There is a ‘Racine H. 
S. metal cutting ma- 
hime for every 

requirement 


CONSOLIDATED 
SHIPBUILDING 
CORPORATION 


New York City 


Write 


tor hterature 


, Morris Heights, 
RACINE TOOL & MACHINE CO. 
Dept. B Racine, Wis., U.S.A. 


“STANDARD THE WORLD OVER” 



























Whalever Cour Your Gueition:-» 3~be it the pronunciation of 
Fascista,the bones dade oe a es .the — —- Eethonin 


fhe meaning os sovie’ 










contains an accurate, final answer. 7 O00 Words. 2700 Pages. 6000 | Nlustrations. 
Requiar ond India-Paper Editions. G4 &C. MERRIAM ield 


Ld Write for specimen pages, prices. etc. and FREE Pocket Maps per Scientific Am. . 
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by the original article in order that those 
originals. Other digests 
Automotive 


Some Surprising Results were the out- 
come of tests made by a British motor truck 
operating company on a number of lubricat- 
ing oils in service. The tests were 
to find out whether or not it is good policy 
to buy an expensive oil for commercial work. 
After the tests it was given out that the oil 
that cost the least and gave satisfactory re- 
sults would be the 
method adopted for testing was straight use 
in a new or recently overhauled engine on a 
vehicle in ordinary everyday work. The en- 
gines were run for six months, 
to 24,000 miles. Every 





| for the tests—the oils were used as oils are 
used in commercial vehicles where 
| ditions are not usually attainable. It was 
found that as a result of crankease dilution, 
the oil viscosity generally drops during the 
first two months, and then remains prac- 
tically constant. It is also stated that there 
was no necessary relation established be- 
tween flash-point and volatility. An oil hav- 
ing a high evaporation value would be un- 
economical in use. The condition of the 
crankease was found to be much cleaner 
when aluminum pistons were used, as these 
keep cooler than cast iron and thus do not 
coke the oil on their under side. State- 
ments are frequently made to the effect that 
certain brands of oil, owing to their superior 


friction-reducing qualities, will enable a 
higher mileage to be covered per gallon of 


seven oils 
very little 
argument for commercial 
Ind., 50:1, 3 pp. 

The Epicyclic, Two-Speed Drive, simi- 
lar in some respects to that used on the 
Ford ear, has been adapted to the stock 
models of a prominent German car. The 
epicyelie gearing is brought 
means of brake shoes which expand against 


fuel. From the records of the 
| tested there would appear to be 
if anything in the 
work.—Automotive 





one or other of two drums, the braking 
effect being internal expanding instead of 


external contracting —The Autocar, 51 :1465, 


Ip., ill. 


Pink Gasoline may replace the water- 
white in use today if the public can be edu- 
eated out of the whim for white “gas.” The 
idea is not exactly a novel one to the oil 
refiner, for even now the gasoline exported 
to certain countries must be conspicuously 
colored; also during the war the army and 
navy adopted a somewhat similar scheme for 
identifying the “fighting grade” of 
fuel. 
line, however, is refined water-white simply 
| because the great automobile-driving public 
has been taught to accept no other grade. 
This is not the result of a deliberate educa- 
tional campaign on the part of the petroleum 
industry; rather it is a condition more or 
less foreed on that industry by competition. 
The publie associates color with impurity, 
and the easiest way out for the oil industry 
| was to call on the chemist and chemical en- 
| gineer to take out the eolor. The desired 
| result has been attained remarkably well, 
}even though the process has undoubtedly 
added something to the cost of the product 
|}and at the same time actually lessened its 
performance value. 
| whim of the public for water-white gasoline, 
| the petroleum refiner has consented to make 


the sacrifice.— Chem. and Metall. Eng., 
29 :27. 





Last Year’s Progress in Automotive 
Design as shown at the New York auto- 
mobile show: The new high-turbulence type 
of combustion chamber is actually resulting 
in higher mean effective pressures. The in- 
creased rapidity of combustion has resulted 
ir materially advancing the peak of the ex- 
pansion curve. Mean effective pressures of 


high-turbulence combustion chamber is re- 
sponsible for this in no small degree. Nearly 
every new engine brought out during the 





best oil to use. The} 


In order to satisfy this | 


100 pounds per square inch are becoming | 
common in passenger car practice, and the | 


The Scientific American Digest 


A review of the technical and trade press, consisting of abstracts 
from leading articles announcing the newest develop- 
ments in industry and engineering 


Exact references to the sources from which these abstracts and quotations are made follow 
each abstract, the numerals referring respectively to the volume, number, and pages occupied 


who wish for further data may refer to the 


appear 


an effort | 


| important, 


covering up | 
effort was made to | 
prevent setting up unusually ideal conditions | 


elsewhere in this issue 





past year has had this feature included in 
its design. In all the new ears a real effort 
has been made to make the passages uniform 
between the carbureter and the cylinder. In 
stead of easy bends and curves in the mani 
fold, which tend to allow the globules in the 
mixture to segregate and deposit on the 
walls, square sections and abrupt turns are 
being used to agitate the mixture and thus 
to keep the fuel globules in suspension. 
Turbulence in the manifold is regarded as 
just as it is in the eombustion 
chamber, but for a different reason. In the 
manifold it is to keep the charge in sus 
pension, while in the combustion chamber it 
is to increase the rapidity of combustion. 
Higher outputs without unreasonable com 


| pression ratios have been secured by a com 


ideal con- | 


| duced frictional horsepower, 


| 





| base, 
into play by 


| examination 


aviation | 
A predominating proportion of gaso- | 


bination of better manifolding or distribu- 
tion, better combustion-chamber shapes, re 
better balance, 
lighter reciprocating parts, larger valves, 
and a wealth of smali refinements. The 
engines are more sightly because of the clean 
ing up of the exterior. Finally, engines are 
much more durable, because of greater bear- 
ing areas, the lighter stresses, and better 
materials.—Automotive Ind., 50:2, 3 pp., ill. 


Civil Engineering 


An Experimental Rubber Pavement 
laid in Singapore has stood up in remark 


able condition against heavy traffic. The 
space used for the roadway test is 30 by 15 
feet (50 square yards), and the paving was 


put down July 6, 1922. The blocks are 9 
inches long, 3 inches wide, and 5144 inches 
deep, and are formed of a hard basic com 
pound with about three-eighths of an inch 
of rubber capping directly vuleanized on the 
three-inch width of face, and without iron 
clamps or other mechanieal attachments. 
They are laid on a six-inch concrete cement 
and the test area is inclosed with gran 
ite blocks. Up to the end of November, 
1923, it is estimated that fully 300,000 tons 
of loaded and unloaded motor lorries, wagons, 
bullock carts, and passenger automobiles 
passed over the rubber pavement, yet close 
revealed practically no wear. 
In only a couple of spots was any movement 
of the surface remarked, and that was a 
trifling forward creeping, due probably to a 


slight pressure from the granite curbing. 
Signs of slipping or skidding were lacking, 


even though the pavement is subjected to 
fast and slow-moving traffic, and heavily 


laden lorries and wagons pull up and restart 
upon it. The roadway is exposed to the full 
rays of the sun, and thé rubber area has 


| had no special treatment since being laid.— 





India Rubber World, 69:4, % p. 


The Building of a Railroad Across the 
Sahara has been approved by the French 
government and the only thing that now 
stands in the way of the actual accomplish- 
ment of the project is the formulation of a 
law by the chamber of deputies. It is ex- 
pected that building of the trans-Saharan 
railroad will take seven or eight years. It 
will connect Oran, in French Morocco, with 
Wagadugu, capital of the province of High 
Volta, near the Gold Coast. Stretching from 
the Mediterranean to the Niger, passing di- 
rectly across the immense wastes of the 
hitherto unconquered deserts, the trans- 
Saharan line will be an achievement almost 
as important as the trans-Siberian road. 
Not only will it be a work of great strategic 
importance, by linking up two widely sep- 
arated parts of French West Africa, but 
it also will be of vast economic value, facili- 
tating the transportation of exports to Mar- 
seilles. An interesting feature of the pro- 
posed trans-Saharan railroad is that for the 
most of the distance of 1750 miles it will 
be necessary to run pipe lines or maintain a 
conduit system of some sort, connecting with 
deep artesian wells, to insure an ever avail- 
able water supply. France will gain direct 
and easy access to a realm in west central 
Africa with riches hardly touched at present. 

(Continued on page 188) 
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‘Then, a tug of war — 
now, a “reel” jo 





HEAVE, HO! In the old days, from eight 
to sixteen men were needed in the factory 
to pull a single telephone cable core into 
lead pipes—which, soldered together, formed 
the sheath. A slow and laborious task. 





HE pictures show the old and the new 
way, as applied to two manufacturing 
processes of many thousands in our factory. 
Better work, quicker work, and yet with 
fewer men needed for each job—progress like 
this marks the history of Western Electric as a 
maker of telephones. 
Improvements of this kind have made pos- 
sible lower costs of manufacture and vastly in- 
creased production, and here you have 
two reasons for the vast number of 
telephones in the United States 
— more than in all the rest of 
the world. 




































HOW IT’S DONE TO- 
DAY. Now two men can 
operate the machinery which 
applies molten lead to the 
cable core to form a contin- 
uous covering. These two 
men cover more cable than 
the sixteen did the old way 
—and what’s more, they do 
it better. 








MOLDING TRANS- 
MITTER FACES the 
old way. The brass 
(nickel-plated) face of 
the telephone transmitter 
was made as a casting. 
Another case of many 
men producing a small 
output—with much of it 
failing to meet the high 
standard required. 





THE TRANSMIT- 
TER FACE TODAY. 
Now itis punched out 
of a brass strip. One 
man produces more than 
the crew of yesterday, 
andwith a far higher per- 
centage of perfect pieces. 


Western Elechric 


SIN 1869 MAKERS O F ELECTRICAL EQUIPMENT 
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Motorists 


Carry a Basline Autow- 


line in your car and 
safeguard your spare 
tire with Powersteel 


Autowlock. Both are 
made of Yellow Strand 
Ask your accessory 
dealer. 











When the Wrecker Comes 


Yellow Strand 


WIRE ROPE 

















Powerful steel cables soon clear the way for 
traffic. They roll the badly damaged equip- 
ment to one side and lift the balance back on 
to the tracks. 













It’s grueling work that calls upon every ounce 
of strength and stamina the cables possess. 








In Yellow Strand Wire Rope these qualities 
are found in generous quantity. The Strand 
of Yellow is the maker’s mark that prevents 
you from using a weaker rope when Yellow 
Strand strength is demanded. 


All standard grades of wire rope, for all pur- 
poses, are made by the makers of Yellow 
Strand. Specify them. 


BRODERICK & BASCOM ROPE CO. 
805 N. First Street, St. Louis, Mo. 

New York and Seattle St. Louis and Seattle 

Authorized Dealers in all Industrial Localities 
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| Catalog FREE! 
9-12 H.-P. Send for the MONARCH Lathe Catalog—tully 
: RCo. 4.CYLINDER illustrated—every type engine Lathe up to 30 inches 
a FOUR CYCLE swing. Illustrated here is the MONARCH Jr. 
a MARINE MOTOR Lathe—an accurate, compact, trouble proof lathe 
errs — for Inventors, Experimenters, Mechanics and Auto 
G coasth and & va nee me ts ‘Truly. Universal Repairmen. Fully equipped semi-quick change 
ating 924 é@ ear—auto, 
; safety de- 
J og. mentioning kind vices. 
: and size of boat you are ons on 
UNIVERSAL MOTOR CO. $2 70 
' 47 Ceape St. Oshkosh, Wis. | 
: ons eS 9’ lathe—2% || 
ft. bed—with || 
bench legs 
' Also built with bed lengths'up to 5 feet. Made 
in ll-inch swing size too, at slightly higher price. 
: 430 Oak Street SIDNEY, Ohio 
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: Pony 
: Bench Saw 


Sold with or 
without motor 














- It’s Easy to Build Things 



















When your ripping, grooving, mitering, rabbeting, sanding, drilling, 
grinding and many other operations are done on 


Boice-Built Bench Machines 
Saws— Drills—Jointers—Band Saws—Lathes 


The Boice Pony Bench Saw shown here is a com- 
pact, low-cost precision machine of all metal con- 
struction. Saws 114" stock. Dadoes %" x. 
Easily driven by % or} $h.p. motor. Top 10" x 2. 
Attaches to any light socket. Sold on guarantee 
of satisfaction or money refunded. 
Write today for descriptive literature on this and 
other Boice- *.. Bench “Machines and Motors 


& J. E. BOKE 


w. 
Dept. S.A. 3 i'7e6-Se torsos ts Toledo, Ohio 
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Scientific American Digest 
(Continued from page 186) 
The ministry of colonies foresees the possi- 
bility of converting a dry but fertile area 
of approximately three-quarter million square 
miles into fruitful regions, ranking with the 
valleys of the Nile or the Euphrates. This 
vast extent of virgin land is looked upon as 
a potential granary for France, making her, 
with the aid of her colonies, self-sufficient in 
all respects. Three problems face the -rail- 
road companies to be formed. One is the 
the 


menace of bandits, which government 
believes can be easily solved. The second and 
third difficulties are sand storms and _ tor- 


rential rains, which occur at regular periods. 
—Ruailway Rev. 


Regenerative Braking Tests of an elec- 
tric locomotive were made at Erie, Pa., for 
the Mexican Railway. The electric was 
pulled by a mikado type steam 
equipped with booster, superheater and all 
other improvements, and operated by a 
picked crew. 
locomotive, connected to send power back to 
the line, was hauled by the steam unit at a 








During this test the electric | 


speed of about 14 miles per hour, the steam | 


unit operating at full capacity. As high as 
1800 horsepower was sent back into the elec- 
trical system at one part of the test.—Rail- 
way Rev., 73:24, 1 p. 


Saving a Concrete Road.—A method of 
resurfacing concrete roads which have be- 
come worn by constant and heavy traffic, 
and which may claim the attention of engi- 
In 1918 
to Moonshine Hill in 
Oil Field, Texas, 


the road from Humble 
the heart of the Humble 
was paved with concrete. This road is sub- 
jected to the usual heavy oil field traffic 
and by the summer of 1920 showed such 
rapid wear that the county commissioners 
decided that it was necessary to resurface 


the road immediately. Sufficient funds to 
apply a two-inch hot mix bituminous surface 
were not available and it was necessary to 


lay something cheaper. Inverted penetration 
using trap rock and Texaco No. 250 asphalt 
The road was swept clean and 
one-half gallon of asphalt per square yard 
was applied with a pressure distributor. 
The asphalt used is a very soft grade, having 
a penetration of 250 to 300 at 77 degrees 
Fahrenheit. It adheres to concrete per- 
fectly, especially when the surface has been 
roughened by trafic. The asphalt, while still 
was covered with trap rock one inch 


to one-quarter inch in size, a ecubie yard 


of stone covering approximately forty-five 
square yards. The surface was then rolled 
lightly to set the stone in the asphalt and 


immediately open to traffic. The road has 
been subjected to very heavy traffic for three 
years since this surfacing was applied and 
is in excellent condition, as is clearly 
years 
after the completion of the surfacing job. 
The surfacing has adhered to the concrete 
perfectly and there has been no sign of 
shoving, rolling or rutting. This method 
of resurfacing a concrete road is recom- 
mended where sufficient funds for laying a 
hot mix bituminous surface are not avail- 
able. 


Electrical 


Centralized Combustion Control has 


| been developed to govern boiler plant opera- 


In one system described in 
applied to stoker-fired 
boilers, the forced draft fans, stokers and 
induced-draft fans are driven with direct- 
current motors. The speed of these motors 
is controlled by an exciter motor-generator 
set, the voltage of which is adjusted from a 
master regulator which gives the initial im- 
increased load is thrown on 
the turbine this will cause an increased de- 
mand for steam and a drop in the steam 
pressure, which will cause the master reg- 
ulator to operate and move in a direction to 
eut resistance into the field circuits of the 
exciter generators, thus causing the voltage 
of these machines to be reduced. The re- 
duced voltage applied to the field of the 
stoker and fan motors weakens their field 
and causes them to speed up to supply the 
proper amount of fuel and air to carry the 
new load. On the other hand, a reduced 
load on the turbine causes opposite effects. 
Thus the master regulator causes the whole 
boiler plant to respond automatically to the 
load. 


The Inter-Scandinavian Power Project 
has been reported on by a commission ap- 
pointed by the governments of Denmark, 
Sweden and Norway. It is believed that 
within ten or fifteen years the power demand 


tion electrically. 
Power (59:2), as 


| to Denmark. 


: | 2. 
locomotive, | ~ 10 
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kilowatt-hours a year. Power would be 
transmitted directly from Norway to Den- 
mark through an 80-mile cable in Skagerack. 
The plan calls for three single-conductor 
eables, each insulated for 110,000 volts to 
sheath. One of these would be a reserve 
eable, although normally running in parallel 
with one of the others. If three-phase trans- 
mission were used from Norway to Den- 
mark, a 132,000-volt line would be erected 
along the Swedish coast down to Helsing- 
borg, on the Straits of Oresund. Since at 
present cables cannot be operated safely 
above 50,000 volts, it would be necessary to 
step down to this voltage before crossing 
An alternate scheme therefore 
has been worked out, calling for an aerial 
crossing 200 feet high as a minimum over 
the Straits. Two spans would be needed, 
each 7500 feet long and earried on 650-foot 
high steel towers. The conductors would be 
square millimeters (475,000 circular 
miles) extra high-quality steel. — Hlect. 
World, 82:19, 2 pp., ill. 


Forty Lighting Intensities in One 
Street is the experimental answer given 
in tangible form by the city of Cleveland to 
the unsettled question as to how much light 
and how disposed constitutes good street 
lighting. Forty separate lamp circuits were 
set up in a 2000-foot section of a typical 
Cleveland street, each circuit illustrating a 
definite principle of correct illumination. In 
a lighting sense, this constitutes virtually 
40 streets in one. Lamps ranging from 100 
ecandlepower to 3000 candlepower in size, 
with spacings from 75 feet to 900 feet are 
mounted at heights from 11 feet to 26 feet. 
The location of the units ranges, by four 
successive steps, from two feet back of the 
curb line to the center of the street, bracket 
arms being used. This is the only place in 
the world where an instant comparison of a 
wide variety of lighting effects upon the 
streets can be made. One purpose of this 
unique installation is to afford a ready 
means for study of lighting effects under a 
variety of conditions, with a view to ob- 
taining some clear, definite information on 
the value of each system. Another use, how- 
ever, is brought out when a town or village 
wishes to select a suitable street lighting 
system. Generally this has had to be done 
without proper opportunity to study the 
actual installations in the very comparative 
sense afforded only by having them all set 
up im a single street and being able to shift 
from one to the other and back again within 
so short a space of time that a really ac- 
curate comparison can be made and the large 
element of personal equation, heretofore ex- 
iste nt, practically eliminated.—Zlect. World, 
82 :22, 1 p., ill. 


The Factory of the Ford Motor Co. 
at Green Island, N. Y., is heated by hot 
water which is heated by electricity. The 
building is 1140 feet long, 120 feet wide and 
consists of three bays, the two side bays 
being about 20 feet in height and the central 
bay about 35 feet in height. The outer ex- 
posure of this building consists of about 60 
per cent of glass; 65,000 square feet of 
radiation is installed. Water is circulated 
by motor-driven centrifugal pumps at the 
rate of 1500 gallons per minute, at a pres- 
sure of about 40 pounds. The water is cir- 
culated through one or two electric heaters, 
depending upon weather conditions, and is 
raised to temperature from 135 to about 153 
degrees Fahrenheit. The heaters are of the 
electrode or water-resistance type, having a 
eapacity of 3200 kilowatts each, and are 
operated at 4600 volts three-phase 60 cycles. 
The advantages of electric heating are clean- 
liness, minimum of space required and high 
efficiency. No separate heating plant is re- 
quired, no fuel storage, ash handling or labor. 
The heaters require only occasional attention 
by a janitor or other attendant.—Power, 
59 :2, 14 page, ill. 


London, as well as most of the cities 
of Great Britain, is almost enti: ziy lighted 
by gas, according to a writer in Jlectrical 
World (82:21), and excellent gas lighting 
it is. The one drawback to the wider and 
more intensive use of electricity there is the 
lack of standardization. The Britisher rec- 
ognizes that there should be regularity in 
the sizes of hats, collars, screws and nuts, 
but when it comes to the voltage and fre- 
queney of his electric supply, he has thus 
far evinced no interest. Confronted with 
almost as many varieties as a dog has fleas, 
the manufacturer is also in a dilemma. Big 
production is out of the question; distribu- 
tion of supplies is difficult; stocks are as 
numerous as the stars, so that costs must 
necesarily be higher. In the area of Greater 
London alone there are some 70 generating 


in Denmark will probably reach 500,000| stations, representing between them 50 dif- 
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How many products 
are injured by iron? 


AKING his “daily iron” in 

the form of a tack or a bit 
of wire struck the Quaker Oats 
Co. as being the last thing they 
wanted to happen to one of their 
users—so they now protect their 
customers, and their grinding 
machinery too, by removing all 
iron from their raw material with 
Dings Magnetic Separators. 
Hershey Chocolate, H. J. Heinz, 
and Morton Salt also raise the 
quality of their products with 
Dings. Iron is kept out of Victor 
Phonograph Records with Dings 
Magnetic Separators. 
The presence of iron in any form in pot- 
tery and glass, lowers its quality—iron 
usually causes dust explosions in flour 
and pulverizing mills—iron ruins many 
commercial metal alloys—tramp iron 
wrecks crushing and grinding machin- 
ery; the Dings removes iron in all of 
the above instances. 


Does iron lower the quality of your 
product? Then mail in the coupon be- 
low —the bulletins are free. 


Dings Magnetic Separator Co. 
709 Smith Street - Milwaukee, Wis. 
New York: 52 Vanderbilt Ave. 


Los Angeles: San Fernando Bldg. 





D'NGs Magnetic Separators 

are used in the concentra- 
tion of radium, diamonds, sap- 
phires, and various ores, in iron 
reclamation, in the manufacture 
of drugs, foods, ammunition, 
batteries, copra, paper, ink, ab- 
rasives, celluloid, starch and 
asbestos. 











Send the Coupon to 


DINGS MAGNETIC SEPARATOR CO. 
709 Smith St., Milwaukee 
for instructions for sending sample for 
magnetic separation report and free bul- 
letins. 
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ferent systems of supply, 24 different volt- 
ages and 10 different frequencies. The 
average price of current in’ 14 London 
municipally owned plants varies from 3.86 
to 10.58 cents per kilowatt-hour; 14 private 
plants in the same city receive payment at 
from 3.04 to 11.9 cents. 


General 


The Inability of the German Steel In- 
dustry to Reenter World Markets on its 
former seale in the near future will be par- 
ticularly marked, if the French, in order to 
provide reparation funds or for other pur- 
poses, decide to enforce special export or 
import duties, coal taxes, or other forms of 
taxation in industry and if the existing cus- 
toms barrier between occupied and unoccu- 
pied Germany is continued. The coal, coke 
and metallurgical production of the Ruhr 
and the finishing industries and food-provid- 
ing regions of unoccupied Germany, the 
commercial attaché pointed out, constitute a 
natural economic unit whose sudden separa- 
tion is likely to mean depression, higher pro- 


duction costs and general inefficiency. At 
one time it was believed that the long cessa- 


tion of steel exports from the Ruhr, due to 
the embargo and other incidents of the occu- 
pation, would result in heavy dumping when 
passive resistance was abandoned and in em 
barrassment to our own export trade. Long 
before passive resistance was given up it 
became apparent, however, that the great 
reduction in normal output, due to transport 
paralysis and other causes, and the volume 
of prior orders which could not be filled after 
the embargo became effective in January of 
this year, would greatly limit the stocks 
available for dumping abroad. The _possi- 
bility of dumping and breaking world prices 
has been further discounted by the lien 
which the occupation authorities have main- 
tained on finished steel stocks pending the 
settlement of tax, coal delivery and other 
questions.—Iron Age, 112 :25, 14 p. 

The Old Style of Balloon Shaped Car- 
boy packed in hay, formerly used for 
shipping acids, has passed out of existence, 
according to a manufacturer of chemical 
glassware. In its place we have the straight 
side carboy cushioned within the box en- 
tirely with wood. This change was necessi- 
tated on account of the excessive breaking 
with the old style carboy and frequent fires 
arising from nitrie acid coming into con- 
tact with combustible packing material. 
The straight side earboy is much stronger 
than the balloon shape and can be more 
readily cushioned with wooden braces. There 
have been several designs of carboy cushion- 
ing used in recent years, but the severe tests 
to which they must be subjected to meet the 
specifications of the Bureau of Explosives 
has eliminated most of them. The severity 
of these tests will be appreciated when it 
is explained that one test, called the drop 
test, requires the carboy to be filled with 
water and then dropped from a height of 16 
inches squarely onto a concrete floor with- 
out breaking. ‘The other test, called the 
swing test, requires the carboy filled with 
water to be suspended from a point 14 feet 
high and allowed to swing squarely against 
a solid conerete wall from a horizontal dis- 
tance of 55 inches without breaking.—Brass 
World. 

Another German Invasion of the Chem- 
ical Industries is anticipated by Chem. 








and Metall. Eng. (Vol. 29, No. 25), in an | 
editorial in which it is stated that ‘The | 
fall of Stresemann, if we can place reliance 
on reports that come to us from Germany, 
may prove to be the signal for the German 
chemical manufacturers to abandon all hope 
of continuing their operations in Germany. 
This does ot mean that all chemical activi- 
ties will \%e transplanted, lock, stock and | 
barrel, to other countries. It does mean, in 
the opinion of experienced observers, the | 
beginning of the migration. Ever since the 
armistice delegations of German traders and 





| financial men have been visiting this coun- 
| try. Lately some of the foremost of the 


German industry’s technical experts have 
been inspecting our centers of chemical in- 
dustry, as well as our water-power develop- 
ments. Sometimes the missions of these men 
have been satisfactorily explained; at other 
times suspicion might easily be attached to 
their movements. At any event it is not 
likely that negotiations for the purchase of 
plants in this country or the establishing of 
manufacturing subsidiaries will be made 
known to the general public. Such a pro- 


| cedure is not in keeping with methods used 


by the German industry in this country 
prior to the war, nor with those that have 
resulted in the German control of various 





Let Columbia Batteries 
tend your heater 


than ever. 
with energetic Columbia Dry 
Cells. Wonderful lasting power. 
All strength goes into work. 
They don’t fret, corrode and 
weaken while waiting. In fact, 
there is a noticeable pick-up of 
new vigor. Packed with power. 
Fresh wherever bought because 
they sell so fast! ZThe Columbia 
Hot Shot is right at home in 
damp basements—a water-tight 
steel case containing four, five 
or six Columbia Cells. 
radio dry cell tubes.. 


Columbia Dry Batteries are 
sold by electrical, hardware and 


for— 


Heat regulators 

Motor boat ignition 

Gas engine ignition 

Tractor ignition 

Starting Fords 

Door bells 

Buzzers 

Ringing burglar 
alarms 


Protecting bank 
vaults 


Calling Pullman 

porters 
Running toys 
Telephone and 

telegraph 
Lighting tents and 

outbuildings 
Firing blasts 
Electric clocks 
Radio “A” 


OSTLY coal makes reliable 
heat regulators worth more 
Reliability begins 


Great for 


auto accessory shops, marine 
supply dealers, implement deal- 


The Columbia Hot Shot 
steel case battery defies 
weather and water 






ers, garages, general 
stores. Insist on Colum- 
bias. Fahnestock Spring 


Clip Binding Posts on 
Columbia Ignitor at no 
extra cost. 

NATIONAL CARBON CO., Inc. 
New York San Francisco 


Canadian National Carbon Co., Limited 
Factory and Offices: Toronto, Ontario 


Columbia 


Dry B 


& 
atteries 
—they last longer 
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French and Italian chemical industries. 
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HARNESSED AIR 


CARRIES COTTON 2600 FEET 
FOR 3254 CENTS A BALE 


This application of harnessed air reduced the 
cost of cotton conveying from $.644 a bale to 
$.325 per bale—practically a 50% reduction. 
These figures are based on a thorough survey 
made at the Mt. Vernon Woodberry Mills, Inc., 


Baltimore, Maryland. 


Transporting cotton by air is simply one prac- 
tical use of harnessed air. There are literally 
thousands of ways this free force can be made 
to serve industry in the reduction of operating 
costs and improvement of working conditions. 


If you haven’t thought of using air in your oper- 
ations you may be overlooking a source of big- 


ger dividends. 


Nielsen Survey “10—sTE” tells in a very interest- 
ing way how harnessed air saves $7,841.60 every 
year at the Mt. Vernon Woodberry Mills. A 
post card will bring you a copy, and no sales- 
engineer will call until you so request. 


Bring Your Problem to Sturtevant 


B. F. STURTEVANT COMPANY 


Plants located at 


Sales Engineering Offices 


New York City 


Portland, Ore. 


Washington, D. C. 





Framingham, Mass, 
Berkeley, Cal. 


Los Angeles, Cal. 
Montreal, P. Q. 


Rochester, N.Y. 


Sturtevant, Wisc. 
Galt, Ont. 


Foreign Representatives 
Sturtevant Eng. Co. Ltd. . London 
Sturtevant Cie . ° ° ° 
American Trading Co. . - Tokio 
American Trading Co. . Shanghai 
Catton Neill Eng. and Mach.Co.Manila 


Catton Neill & Co. Ltd. Honolulu 
H. P. Gregory & Co. Ltd. . .Sydney 
Blair, Reed & Co. Ltd. Wellington 
Wesselhoeft and Poor . Caracas 
Wesselhoeft and Poor ‘ Bogota 
General Machinery Co. Tampico 
Pedro Martinto Inc. ° . Lima 


Compania Italo-Americana de 
Importacion Buenos Aires 
A. E. Barker Johannesburg 











Rather the invasion would be of the nature 
of a peaceful penetration. By buying into! 
some of the weaker chemical plants and | 
gradually expanding operations it would be | 
entirely possible for the Germans to obtain | 
a strong foothold in this country before it! 
would become generally known even to those | 
in closest touch with the industry.” 


Shooting Oil Wells is now compara- 
tively safe. In the past, liquid nitroglycerin 
was the explosive most commonly used for | 
this purpose. Because of its extreme sensi- | 
tiveness to friction, impact, and heat, it 
is easily exploded. This, since it permits 
a simple method of detonation, is desirable 
for oil-well shooting; but its sensitiveness 
also makes liquid nitroglycerin an extremely 
dangerous explosive to handle, and each year 
it exacts a large toll in lives. Of late there 
has been developed a type of high-grade 
gelatin which is particularly adapted for 
deep-well shooting. Results, equal in every 
respect to those secured with liquid nitro- 
glycerin, can now be obtained with torpedo 
gelatin, a product that is plastic and ean be 
readily and firmly packed into the torpedo 
shells. Torpedo gelatin is an explosive, and, 
of course, must be treated as such; one 
should always remember that its purpose is 
to explode. It is, however, much safer to 
| handle than liquid nitroglycerin and it may 
be transported by any publie earrier in ac- | 
cordance with I, C. C. regulations.—Frplo- 
sives Eng., 1:8. 

Smuggling has become a regular busi- 
ness. It has reached a point where boats 





| return cargoes. Tobacco and other commodi- 
| ties subject to import duties and excise taxes 



































| over it, care being taken that no air is en- 








engaged in that activity have arranged for 


in other countries are carried back and, in 
turn, are smuggled into those markets. The 


| smuggling began as a side line in connection 


with the illicit traffic in alcoholic beverages. 
It is still being conducted in connection with 
liquor running, but the side line has become 


a much more important part of the under- 


taking. In many instances it is known to be 


|} more profitable to import certain concen- 
| trated chemicals and special pharmaceuticals 
| than it is to bring in whiskey. The rum 


runners have blazed the path for a renewal 
of smuggling operations of a general char 
acter on a wide seale, aceording to customs 
officials in Washington, and a number of 


| smugglers find it more profitable to handle 


drugs and chemicals, jewelry and fine laces 


| than to handle whiskey.—Chem. and Metall. 
| Eng., 29:27, note. 


Industrial Progress 
Methods by Which Enormous Volumes 


of gasoline now lost in ordinary petroleum 
refining processes may be recovered by the 
condensation of still vapors are outlined in 
detail by the Bureau of Mines in Technical 


| Paper 310. At 138 refineries from which 
| data were collected 128,651 gallons of gaso- 


line, representing an average increased re- 
covery of nearly half a gallon of gasoline 
per barrel of crude oil, were being recovered | 
daily from uncondensed vapors. The figures | 
represent the increased conversion into gaso- 
line of 1.05 per cent of the crude oil charged, | 
which would otherwise have been lost. | 
Losses of gasoline from uncondensed still | 
vapors will tend to become larger in the 
future, the Bureau of Mines points out, be- | 


|ecause the growing tendency to eliminate | 


evaporation losses in handling erude oil in 


| the field will result in refineries receiving 


erudes containing much lighter and more 
volatile fractions. The magnitude of the 
losses resulting from non-condensation of | 
still vapors has been realized by only a small 
proportion of the refiners and comparatively 
few plants have installed recovery systems. 


A New Instrument for Showing the 
True Body of Oils has been developed. 
When an oil is rated by- the time it takes 
for a given quantity to flow through an 
orifice under the influence of a gravity head, 
the density of the oil at the temperature of 
testing has considerable influence upon the 
result, so that when the oil is diluted by 
gasoline, as is usually the ease, and the 
weight of a unit volume is less, an error is 
introduced. The new instrument is of the 
“eup and ball” type and the viscosity meas- 
urement depends upon the time taken for a 
very small quantity of oil to flow between | 


| the cup and a steel ball which is initially 
| pressed into the cup. The whole apparatus 


is preferably immersed in a bath of the oil 
to be tested: a thermometer is inserted in 
the handle of the cup and the temperature | 
is raised. When equilibrium is reached at, 
say, 210 degrees Fahrenheit, the ball lying 
at the bottom of the bath, the cup is pressed 





(Continued on page 192) 
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Magnified 
225 Diameters 


This is what the tip of 
a fly’s leg is like when 
seen thru the 


Ultralens 
icroscope 


At last the high powered microscope is 


within the reach of all who 
wish to study, observe and ex- ‘7 5 0 





periment with the vast world 

of minute objects that are in- 

visible to the naked eye. A re- Complete 
markable discovery enables us Postage 25c. extra 
to manufacture the Ultralens Canada 50c. extra 
Microscope (magnifies 225 diameters) for 
one-eighth the usual cost. 


Easy to Use! 


Any amateur can immediately start using 
his Ultralens to examine the edge of a razor, 
the mesh of a cotton shirt, the bacteria in 
dirty water. No technical training required 
yet hundreds of scientists 
and teachers are using this 
instrument today. It is at 
once interesting, instruc- 
tive, and scientific. Gives 
enormous magnification and 
perfect definition. 


COMPACT 


The Ultralens Microscope 
comes packed in a beautiful 
Bakelite case with full in- 
structions that anyone who 
can read can understand. 
Lenses of 125 x and 325 x 
objectives can be furnished 
at $1.50 each. 





ORDER TODAY 


Order direct from this advertisement and get your 
Ultralens Microscope now. Fully guaranteed. If, 
however, you desire more information before pur- 
chasing we will gladly send free descriptive catalog. 


SCIENTIFIC APPARATUS CORP. 
Dept. 102 MILTON, PA. 











Lafayette Blvd. at First St. 


Close to Detroit’s busiest corner 


400 PLEASANT ROOMS 


A leader among Detroit’s finest hotels, 
Fort Shelby is the choice of travelers 
who know the unusual comforts and 
conveniences enjoyed by our guests. 
Rates, starting at $2.50 a day, are nota- 
ble for considerate moderation. Servi- 
dor Service. 


Convenient to rail and water terminals. 
M. C. Depot cars stop close by. 


The hotel that made Detroit 
famous for hospitality 


E. H. Lercuen, Jr. Seru E. Frymire 
Secretary-'reasurer. Manager. 
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The Force that Builds, Equips and Operates 
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NE may not think that electricity 
plays a big part in the erection of 
a building, yet the extent to which it 
helps construction work is remarkable. 


In the production and fabrication of 
materials that go into a building; in the 
tools, appliances and machinery used in 
its construction; in a great part of the 
equipment necessary for its use as a 
business or industrial establishment; in 
the power that keeps all this equipment 
operating day after day— in all phases of 
building, equipping and operation, you’ll 
find the same generation and transmis- 
sion of power that is back of so many 
human activities. 

Westinghouse has played an important part 
in this development at every step. Apparatus 
that generates the electricity, apparatus that 
transmits it, apparatus used in utilizing it—even 
the principle of alternating current which, to 
a large extent, makes possible the use of this 
apparatus—are part of the Westinghouse contri- 
bution to mankind. 


WESTIN GHOUSE ELECTRIC MANUFACTURING CO, 
Offices in all Principal Cities + Representatives Everywhere 


Westinghouse 
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More manufacturers use Formica 


Mo automobile manufacturers are using Formica as a material for si- 
+ lent non-metallic timing gears than are using all other similar materials 
combined. 

Many have used it for years, and their experience extends over thousands 
and thousands of gears. Some of these have been in service from three to five 
years. 

Jobbers and garages everywhere handle replacement gears used largely in the 
place of worn metal gears. Write the Perfection Gear Co., Chicago, Ill. 


Forrnica is used in radio panels and tubes; electrical insulation; industrial gears 
and pump valves. 


THE FORMICA INSULATION COMPANY 


4645 Spring Grove Avenue, Cincinnati, Ohio 











Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 















| A Light Steel Wheel 


of Great Strength — 


FIRE truck must be built to carry a heavy load at great speed. Rushing 
down the slippery streets, utterly ignoring holes, bumps and car tracks that 
may obstruct its path, it is subject to terrific shocks and side thrusts. 


Dayton Steel Wheels are built for just such exacting service. You see them 
everywhere—on speeding Fire trucks, on Commercial trucks of light tonnage, and 
on the most ponderous and powerful workers of the road. 


There is a Dayton Steel Wheel for your particular requirements. To increase 
the life of your trucks insist that they be equipped with Dayton Steel Wheels. 


THE DAYTON STEEL FOUNDRY CO., DAYTON, OHIO 


\ Dayton 
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Scientific American Digest 
(Continued from page 190) 
trapped. The handle of the cup is then 
raised, carrying the ball just clear of the 
bottom of the bath, and the time is noted | 
by a stop watch. The ball will drop as soon 
as a film of oil has crept between it and 
the cup, and the time taken for this action, 
in seconds, divided by a constant, gives the 
actual value of the body of the oil.—Auto- 

motive Ind., 49:25, 2 pp., ill. 

Using the Waste Heat in Coke.—In 
all gas works the output of gas results in the 
production of coke, which leaves the retorts 
in an ineandescent condition. The heat in 
the eoke has invariably been wasted, but 
efforts have been repeatedly made to utilize 
a considerable portion of it. It would be a 
great achievement if the whole of the heat 
could be used; it would be available, for in- 
stance, for heating water for industries re- 
quiring hot water daily, the year around, 
such as large laundries. It has been hitherto 
the usual practice to quench this inean- 
descent coke with sprays of water, resulting, 
as is well known, in a loss of approximately 
630 British thermal units of potential heat 
per pound of coke cooled. Means have re- 
cently been devised for obviating the tre- 
mendous waste of potential heat and from 
results which have been yielded by a test 
plant built on an industrial scale it has been | 
shown quite definitely that a quantity of 
from 800 pounds to 900 pounds of steam at 
100 pounds per square inch pressure can be 
produced per ton of incandescent coke cooled. 
The most recent advance has been made in 
Europe, where incandescent coke is now 
cooled in several ways on a large scale. An 
experimental plant has been constructed in 
a Swiss gas works. The results obtained 
have been considered so satisfactory that a 
number of other similar plants are being | 
installed and more are under consideration.— 
Am. Gas Jour., 119 :28, 1 p. 

A New Foundry Wrinkle.—The foun- 
dry is pushing its neighbor, the machine 
shop, close in the manner it is adapting | 
compressed air equipment to its various 
activities. A new use for air has been 
found at a Cleveland plant where it is em- | 
ployed to remove the cores from automobile 
eylinder castings. The shakeout machine in 
effect is a combined vise and vibrator. The 














tates it to such an extent that all the core 
sand disintegrates and runs through the 
opening in the crankcase, through the open- 
ing between the two side members of the 
machine and on to the conveyor leading to 
the waste sand disposal tank. The molding 
sand adhering to the outside of the casting 
is dislodged at the same time and falls on to 
The frame of the ma- 
chine is a one-piece steel casting and is 
to anchor belts in the floor. It is 
provided on the upper or working side with 
the following features: Two powerful coil 
steel springs to absorb the shock while the 
vibrator is in action; a suitable frame bolted 
to the frame to support the weight of the 
easting; a combined ram and vibrator which 
pushes the casting hard against the coil 
springs and then shakes the sand out of it; 
an air cylinder which operates the plunger 
attached to the combined ram and vibrator. 
Approximately six seconds is sufficient to 
remove all the core sand from a cylinder 
block.—The Foundry, 51:24, 2 pp., ill. 

A New Cupola Which Preheats the 
Blast.—It has remained for European 
practice to take the lead in the use of this 
principle in the common cupola furnace. 
The type of cupola invented by E. Schur- 
mann, Dresden, Germany, is the first to be 
used in this country. This furnace was com- 
pleted and placed in service early in October, 
and has been in continuous service since that 
The advantage claimed for the cupola 
in practice are the saving in coke, a reduc- 
tion in the sulfur content, and a greater 
toughness in the iron melted. The user 
states that the test pieces poured from metal 
melted in this cupola are much tougher than 
those from the standard type cupola. A 
saving of from 20 to 25 per cent in the 
amount of coke required to melt a given 
quantity of iron is reported. The sulfur is 
said to be about two points lower in the 
iron when it comes from the cupola than 
when it was charged. The analysis of the 
entering charge shows 0.175 per cent sulfur. 
It is said the metal shows a sulfur content 
of 0.155 per cent when the metal is taken 
from the cupola. The melting speed of the 
Schuermann cupola is about 60 to 70 per 
eent of another cupola the same size in use 
in the foundry in which the initial American 
installation was made.—The Foundry, 51 :24, | 
3 pp., ill. 
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Investigate SPRACO 
Industrial 
Finishing Equipment 


Greater Speed, Finer Finish, 
at Lower Cost 


Saves the work of 3—5 men. 
SPRACO is the clean, healthful, 
scientifically correct method of 
applying decorative or protective 
coatings to a manufactured com- 
modity. 


Finish-wise and economy-wise 
SPRACO equipment is more 
highly productive of Satisfactory 
Results than any other. 


We also manufacture portable painting out- 
fits for all kinds of structural and broad 
surface work,—interiors and exteriors. 
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For years we have been making 
a specialty of equipment suited to 
the exacting requirements of this 
type of work. Let us send you our 
free booklet,—and other information 
which may be of help to you. 


Write Dept. P-70 














SPRAY 


Engineering Co. 
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A Process for Fixing Free Nitrogen is 
being perfected by the Fixed Nitrogen 
Laboratory of the Department of Agricul- 
ture, according to the annual report of its 
director. One of the most important steps 
in any process is the development of a 
catalyzer whose purpose is to aid in the 
chemical reaction which takes place when 
hydrogen under pressure is combined with 
the nitrogen of the atmosphere to form am- 
monia. In this latter compound nitrogen is 
available for fertilizers. Of the several 
processes which have been used successfully 
on a commercial basis the direct synthetic 
ammonia process is apparently the most 
promising one. The problem involved in the 
synthetic ammonia process may be divided 
into two groups, first those which concern 
the process of making the hydrogen combine 
with the nitrogen of the air, and, second, 
those which concern the process for manu- 
facturing and purifying the hydrogen-nitro- 
gen mixture employed in the process. The 
nature of the entire process centers about the 
catalyst, and depends largely upon its char- 
acteristics. As far as we have been able to 
learn, there is no country in the world which 
has an ammonia catalyst superior to that 
developed by this laboratory. A method has 
also been developed for manufacturing this 
material which gives the necessary chemica! 
control of the product and at the same time 
makes large-scale production possible. As 
a consequence we are now in possession of 


such reliable information concerning at least | 


one type of ammonia catalyst and its manu- 
facture that one of the principal obstacles 
to the successful operation of such plants as 
United States nitrate plant No. 1 at Shef- 
field, Ala., has been removed. 

The Instrument Field has been active 
in its contribution to power-plant progress 
during the past year. A new steam-flow 


meter; correcting automatically for varia- | 


tions in steam pressure and temperature, has 
made its appearance, other meters for the 
measurement of steam have been improved 
and simplified, and new combinations, to 
give other data on the same chart, effected. 
Among the new developments may be men- 
tioned a combination barometer and vacuum 
recorder, a hand tachometer fitted with speed 
recording mechanism, three new electrical 
CO, meters making use of the variation in 
thermal conductivity of the flue gases, draft 
gages of the dial type readable across the 
boiler room, an instrument for indicating 
and recording variations in the water level 
in a boiler under pressure and a variety of 
other devices, all designed to give the oper- 
ator some specific information and help him 
visualize the actual operating conditions.— 
Power, 59:1, 4 pp., ill. 

Salt Made from Sea Water is the 
product of a large California industry. The 
sea water is taken from San Francisco Bay 
during periods of maximum high tide, in May, 
June, July, August, September and October. 
The sea water enters the works, generally 
through a slough, into the intake, receiving 
or tide pond, which is provided with large 
flood gates that automatically open when 
the water can run in, and close as the tide 
ebbs. From the intake pond the sea water 
is raised by a large paddle-wheel pump and 
goes through the ponds mentioned, grad- 
ually becoming more and more concentrated, 
until it reaches the erystallizing ponds. It is 
run into these to a depth of about six inches 
when it has reached a strength of about 
25.5 degrees Baumé, or when crystals of 
salt begin to form. The industry is on a 
sound basis, although competition has been 
keen among producers; conditions are better 
than they are on the Atlantie coast, where 
large consignments of salt arrive at irreg- 
ular intervals from Europe and tend to upset 
the market. Furthermore, the climatic con- 
ditions in those parts of California where 
the so-called solar evaporation methods are 
practiced are fairly regular; little or no rain 
falls between March and October. The total 
evaporation during a season, from March and 
through October, aggregates about 30 inches. 
Harvesting commences about the middle of 
July, when five to eight inches of salt is 
found.—Chem. and Metall. Eng., 29:26, 3% 
pp., ill. 

A New Source of High-Grade Coking 
Coal will be made available by the dis- 
covery of a process for separating small 
amounts of pure coal from large masses that 
are impure. The specific gravity of each 
piece of coal depends upon the quantity of 
ash present in that piece. Hence, if a sep- 
aration be made by a “float and sink” method 
by introducing the coal into a liquid of the 
desired specific gravity, as for example 1.38, 
all the eoal having a specific gravity less 
than 1.38 will float and all the coal having 
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Dual Duty Bearings 
in Industrial Machinery 


Reduce power losses; simplify lubrication; assure 
more continuous operation with fewer idle hours; 
prolong the life of the machine and greatly reduce 
expense for replacement of both bearings and 
other working parts. 





Dual Duty—means capacity to take in one bearing 
any combination of radial load and end thrust. This 
advantage, together with perfect adjustability for the 
wear which inevitably follows motion, has resulted in the 
equipment of a great and rapidly increasing number of 
industrial machines with Timken Tapered Roller Bearings. 


The Timken Roller Bearing Company 
CANTON, OHIO 

















© 1924, T. R. B. Co. 


IMKREN 


Tapered 
ROLLER BEARINGS 
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A. & V.R.R. ENG. REPAIR SHOP 
TYPE 3M TRUSCON ®BUILDING 


Truscon buildings are 
made in all sizes, various 
types and any arrange- 
ment to meet the exact 
needs of the owner. 


A great step forward in build- 
ing history is represented by Trus- 
con Standard Buildings. More 
than standardization, it is a sim- 
plification of the whole building 
program as applied to the great 
bulk of industrial buildings. The 
standardized units are combined 
in an infinite variety of ways. 
Each building is an individuality 
in itself, especially designed for its 
particular uses, and distinctly dif- 
ferent from every other building. 

The standard units are large, 
providing in one factory-made 
panel the equivalent of a dozen 
different materials and opera- 
tions. Whole sections of a build- 
ing are standardized in this way. 
Thus the simplification of Truscon 
Standard Buildings means to the 
purchaser greatly reduced cost— 








W.N. THORNBURGH MBG. CO., CICERO, ILL. 
SAWTOOTH TYPE TRUSCON BUILDING 


The Miracle of Simplified Building 


a full hundred cents for his build- 
ing dollar. It means promptness 
in delivery and great speed i 
erection. 


One contract covers the entire 
operation. Just one source of 
supply, one responsibility and one 
profit. The troubles, delays and 
extras are eliminated from build- 
ing. It is simplification from start 
to finish. 


Leading industries have endorsed 
Truscon Standard Buildings by re- 
peatedly ordering them for large 
varieties of uses. Similar satis- 
faction can be obtained by you. 
You have full choice of sizes, 
types, layouts, arrangements and 
designs. You can get just the 
building you are looking for and 
save time and money. 


Order your building before the spring rush. Let the 
Truscon engineers help you; get our useful informa- 
tion. Return coupon or use your own letterhead. 





Leading 


— am 
TRUSCON STEEL COMPANY, YOUNGSTOWN 


Steel Joists, 








manufac- : Concrete 

oe Warehouses and Offices from Pacific to Atlantic. ; 
a rs of Fee addresses one ‘phone booke of petnaipal elites. Road Rein- 
a Canada: Walkerville, Ont. Export Div: New York. =" 
Metal I ath, | Send useful building book and suggestions on building to Dettoee 
aa oe et Ti esc scons Satatacs thy sietesiadeniaieabadtinana Foundry 
Windows | gh Wish iMgha | Flak 
Buildings. pia ME On 

Address............ - o- (s A-3) 
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a specific gravity greater than 1.38 will sink, 
and an exact separation will thus be made, 
dividing the coal into two definite grades, 
the low ash grade having less than six per 
eent ash. This process consists in the pro- 
duction of a heavy gravity liquid, termed a 
“fluid mass,” by agitating a definite mixture 
of any suitable comminuted solid, such as 
sand, and water, the sand being kept in sus- 
pension in the water by suitable means for 
providing agitation and the mix readily 
maintained at any desired specific gravity. 
The specific gravity is under close control 
and can be varied accurately at will. In 
the anthracite region of Pennsylvania this 
process has also been used since two years 
to prepare the coal for market by the re- 
moval of slate, ete., one machine doing the 
work of a large number of the usual jigs, 
spirals and other slate removers.—I/ron Age, 
112 :26, 2 pp., ill. 

A Remarkable Improvement in Hack- 
Saw Blades has been accomplished by an 
English manufacturer, which, when used in 
conjunction with a special machine gives six 
to ten times the usual output per blade. 
The new blade can be resharpened. It con- 
tains 18 per cent of tungsten and it is 
claimed that it cuts progressively faster and 
faster after each resharpening. Tests made 
on the new blades bore out the manu- 
facturer’s conservative claims. A long series 
of cuts were made from a four-inch mild 
steel bar, using a 12-inch blade, 114 inches 
wide with six teeth per inch, running at 170 
r.p.m. While the successive cuts required a 
longer and longer period of time up to about 
thirty, when the blade was resharpened it 
was found that the time needed to make the 
corresponding cut of each series was shorter 
and shorter within each series. That is, the 
saw actually improved with use, provided it 
was resharpened. The 282d cut was made 
in 434 minutes—less than any preceding one. 
The average time was seven minutes per 
eut. In general these blades appear to cut 
the time required for the present practice 
about in half, while the output per blade 
is increased 7.4 times.—Brass World, 19:12, 


2 pp., ill. 


New Interest in an Old Coalfield in 
| North Carolina.—Believing that the Tri- 
assic coal of the Deep River field was much 
more valuable than had been generally con- 
sidered and that it should become a source 
of fuel, not only for mills and railroads of 
Eastern North Carolina, but for domestic 
use in the form of coke, a geologic investi- 
gation was made of this field during 1921 
and 1922, by the North Carolina Geological 
and Economie Survey and the United States 
Geological Survey. Coal deposits have been 
known in North Carolina for about 150 
years and for many years there has been 
more or less interest aroused as to the possi- 
bility of developing commercial fields of this 
mineral. Considerable prospecting and some 
mining has been done during this period, but 
most of the work was a failure due to several 
eauses, chief of which perhaps was lack of 
eapital and having men unfamiliar with coal 
mining in charge of operations. 
sult the public began to consider that either 
the coal was so poor or the mining condi- 
tions so bad that it was very doubtful if coal 
mining could ever be made to pay. This 
was probably a natural sequence considering 
what was known of some of the coal which 
was in very thin seams and obviously could 
not be worked profitably. Also considerable 
coal that was first used was weathered and 
did not have the heating properties expected 
of it. The amount of available coal in this 
workable field referred to above is estimated 


As a re-| 


by the geologists as approximately 68,000,000 | 


tons of recoverable coal, and that mining can 
be carried on profitably to a depth of 2000 
feet. The area in which this tonnage is 
included is about 25 square miles, and it is 
considered reasonable to assume that the coal 
bed throughout this area averages at least 
three feet in thickness of recoverable coal.— 
Mfrs. Record, 84:26, 2 pp. 


The Year’s Contribution to Power-| 


Plant Progress.—During last year all 
sorts of facts, theories and ideas that have 
for years lain dormant in textbooks have 





come to life, demanding immediate recogni- | 


tion. Remarkable openmindedness has been 
exhibited by the engineering profession 
toward these “innovations.” Whether it be 
1200-pound steam pressure, the mereury tur- 
bine, or reheating between turbine stages, 
every suggestion of theoretical merit is be- 
ing given serious attention. A number of 
the largest and most recent central-station 
plants are being equipped to burn pulverized 
fuel, steel plants are patterning after the 
River Rouge installation of the Ford com- 
(Continued on page 196) 
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Unskilled labor can install 
Plibrico Furnace Lining. 
No skilled masons—or th 

bills—are necessary. 









The logic of 
one-piece 
furnace walls 


INCE the dawn of history 

men have built all walls one 
stone upon another. But today 
jointless walls of “concrete for 
permanence”’ have proved this 
illogical even in construction 
work—and in boiler furnaces the 
brick on brick method is obvi- 
ously out of the question. 


Plibrico, the plastic fire brick, is the 
logical furnace lining. It comes in 
metal containers—no loss here by break- 
age in storage or transit. It is pounded 
into place by unskilled labor—by any 
one who can handle a mallet. The first 
slow heat of the furnace bakes and vit- 
rifies it into a solid, one-piece, rock-like, 
air-tight lining—makes a huge cruci- 
ble out of the furnace. 


Many Plibrico installations have lasted 
three and four years, and are still in 
excellent condition. 


May wetell you more 
about this positive 
furnace economy ? 
Then send the coupon 
for “Refractories and 
Furnace Design.’ 
Free, of course. 





Reg. U. 8. Pat. Off. 


JOINTLESS FiRE Brick Co. 
1158 CLAY ST., CHICAGO 


Plibrico is delivered only in steel con- 
tainers of distinctive appearance, as 
shown above. 

Warehouse stocks in sixty cities in the 
U. S. and Canada—see phone books. 


Jointless Fire Brick Co., 
1159 Clay Street, Chicago 


Please send me the 32-page booklet, “‘Refrac- 
tories and Furnace Design’’—no obligation. 


Firm 








Att'n .. 











EOE NRE TIE 











ae AES NR RT I 


MARCH, 1924 


SCIENTIFIC AMERICAN 





These Engineers Find Fordized 
Haulage Most Economical 


The R. L. Steed Eng. Co., erecting engineers, 
specializing in the installation and overhauling 
of power plants in Detroit, use Ford Trucks 
and Fordson Tractors exclusively for hauling 
heavy machinery and supplies. 


A Ford One-Ton Truck with a big semi-trailer 
having a 30-ton axle and wheel capacity is used 
for heavy duty work. Loads ranging from 5 to 
222 tons are carried at an average cost per ton- 
mile of less than 33 cents. This exceptionally 
low cost enables this company to give custom- 
ers a much lower hourly rate than the prevail- 
ing charge for larger trucks. 


This truck and trailer are shown above with a 
9-ton planer, a typical load. 


This company is completely Fordized. Super- 
intendents and foremen use a Ford Sedan for 
rapid transit from one job to another; a fast 
Ford Model T “pick-up” saves much time 
delivering tools and supplies; a fleet of three 
Ford one-ton trucks, equipped with sturdy 
trailers, and a Fordson Tractor comprise their 
heavy haulage equipment. 


Eight years of satisfactory experience in the use 
of these dependable units has proved to this 
company that to Fordize is to economize. 


See Authorized Ford Dealers for further facts about 
this and other examples of Ford operations. 





Fora 


CARS - TRUCKS - TRACTORS 
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What Comfort=Lovers Say No.487 





9000 Miles over California Mountains 


“My car has been equipped with Hoo-Dyes for a little over ten thousand 
miles, and they have never been touched. I just returned from a two- 
thousand-mile trip to the mountains, over some very rough roads, and 
am thoroughly convinced that the saving of an automobile body more 
than pays for the Hoo-Dyes in ten thousand miles. 


It is almost impossible to appreciate what your shock absorber does to 

smooth out a road and save an automobile, unless one drives the 
. . S +? 

same kind of a car without the shock absorber on it.” (Name on request.) 


No device employing strap connections can possibly contro! 
both the upward and downward action of the spring. Suc 
devices must not be confused with the Hoo-Dye double- 
acting, hydraulic shock absorber which absorbs both ecoil 
and compression by means of a rigid, ball-jointed link. This 
connecting-rod transmits every axle movement directly to 
the hydraulic cushions. In no device without such connec- 
tions or without the marvelous flexible-controlled, non- 
compressible liquid, as in Hoo-Dyes, can the same comfort 
and safety be obtained. 


Tue HOUDAILLE COMPANY, 1458 West Ave., Buffalo, N. Y. 


Manufactured by Houde Eng, Corp. 


HOO-DYTE 


Double-Acting Hydraulic Shock Absorber 








Why Have So Many Machine Tool 
Manufacturers Standardized on 
Gurney Ball Bearings? 


ECAUSE Gurney Bearings 

mounted according to Gurney 
Engineering Practice hold ma- 
chine tool spindles so that they 
effectively resist the thrust and 
pull of tools from any direction, 
controlling displacement, vibration 
and chatter. They prevent all 
movement except rotation. Gurney 
mounted spindles turn with the 
utmost care and freedom. They 
offer the utmost rigidity against 
any other movement. 





GURNEY BALL BEARING CO. 
402 Chandler St. Jamestown, N. Y. 





ALL BEARINGS 
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tion powdered fuel and blast-furnace gas, a 


| 


variety of smaller industrial plants have | 
adopted this method of burning coal, and a 
surprising number of existing plants are 


trying out one or two boilers with this fuel 
to determine the system that will fit in best 
with their particular conditions. One large 
central station that has been burning fuel 
oil for several years is trying out powdered 
coal under one or two boilers. Overproduc- 
tion due to the ever-increasing demand for 
gasoline, vast quantities of oil in storage and 
low prices, summarize the situation in the 
oil field. The last named factor has stim- 
ulated the use of this temporarily cheap 
fuel in the boiler room and has resulted in 
numerous changes with profit from coal to 
oil. Not alone in New England is oil fuel 
making great headway, but a considerable 
number of new buildings in New York City 
as well as in Philadelphia and other sections 
are adopting it. Its use for heating boilers 
is also increasing.—Power, 59:1, 4 pp., ill. 

Breaking Up Large Castings by means 
of explosives has been hastened by a new 
and interesting method used in England for 
boring holes for the explosive charge. A 
long piece of one-fourth inch external diam- 
eter iron pipe is connected to a cylinder of 
oxygen by means of a flexible tube. The 
end of the pipe is then heated to a red heat, 
when the oxygen is slowly turned on. The 
metal of the pipe thereby ignited and 
continues to burn at great heat. This flam- 
ing metal torch is then used to melt a hole 
in the casting, being simply pushed into it | 
like a hot knife into butter. It was found | 
that a 14-inch length of the small pipe was | 
sufficient to make a one-inch hole three and 
one-half feet deep in a casting in this man- 





is 








ner. The hole is continually kept free from 
molten metal by the pressure from 
cylinder of oxygen. Heavy masses of con- 
crete may be attacked in the same manner. 
—Practical Eng., 68 :1920. 

Two Developments which seem to be 


increasing in favor and usefulness are the 
development of the centrifugal casting of 


| metals, particularly of tube and ring forms, 


which seems to offer much promise both in 
economy of cost and increase of quality; 
and the increased use of chill molds in the 
production of castings which have to be 
duplicated a large number of times, and in 
particular the inereased use of pressure die 
castings. Chill castings are now being pro- 
duced in brass and bronze and pressure die 
eastings of intricate form in lead, tin, zine, 
and aluminum base alloys. Only the lack 
of a satisfactory mold material prevents the 
possibility of producing pressure die castings | 
in brass and bronze which could thus be 
cast to size and require little or no machin- 
ing.—Brass World, 19:12, 44 p. 


Metallurgy 
Ford Will Make Steel in New Way.— 


Direct production of steel from iron ore in 
continuous has long been a 
dream of metallurgists. Something over two 
years ago a considerable stir was caused in 
European steel circles by the announcement 
that a French metallurgist, Basset, had de- 
veloped such a process and that a company 
had been formed to work it on a large seale. 
Reductions in the cost of plant, fuel and 
labor were claimed, and the over all cost 
of préduction was said to be only 50 per 
cent that of the standard method. Critics of 
some competence held these claims exagger- 
ated, however. The Basset system not 
the only one of its kind, however, and the 
Ford Motor Co. will test at its River Rouge 
plant the Bourcoud for the direct 
production of steel. process involves 
four separate stages. 
cess, powdered fuel used, and the first | 
stage consists of the gasification of this fuel. | 
In the second stage the iron ore is reduced 
by the gases thus formed; the iron sponge 
produced is charged into an electric furnace 
and the slag removed in the third stage, 


one process 


18 


process 
This 


18 


| while in the fourth the steel is further re- 


fined if necessary. The material thus never 


gets edld from the time the ore is first 
heated, hence there should be a saving in 
fuel. Waste heat, moreover, is expected to 


furnish all of the power required for work- 
ing the process.—Automotive Ind., 50:1. 


The Superiority of American Dura- 
| lumin.—An interesting commentary ap- 
| pears in an editorial in Chem. and Metall. 
| Eng. The greater experience of Germany in 





the alloy field of metallurgy, and the Ger- 
; man’s reputation for painstaking accuracy | 


As in the Basset PrO- | other bodies depend on the nature of their 


| 


pany and are equipping to burn in combina- | 


| and resilient as a tempered steel spring. 


the|of annealed iron 


| scribed in Tech. Paper 241. 


| feet 
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and carefulness have probably been responsi- 
ble for the prevailing idea that no aluminum 
alloys have yet been made quite equal to the 
German. The impression has been dispelled, 
however, by a recent incident from which 
we learn that the German product has been 
far outstripped by the American, par- 
ticularly with respect to that most important 
single factor—uniformity. It appears that 
Commander Weyerbacher, builder of the 
navy dirigible “Shenandoah,” has stated in 
a conversation and in an unofficial manner, 
that American duralumin is uniformly de- 
pendable, while that produced in Germany 
is sometimes excellent and sometimes “not 
so good.” 


Tying Gray or White Cast Iron in 
Knots is now made possible by a new 
process invented by Alex. K. Schlaap. The 
process is very simple, consisting in heating 
the cast iron to a temperature shortly above 
the critical temperature of 1600 Fahrenheit, 
while protecting it in a muffle surrounded 
by a gas flame and open at the top. As 
soon as the gray cast iron reaches the 
proper temperature the muffle and its con- 
tents are removed from the furnace and al- 
lowed to cool in the open air. The whole 
operation requires about 45 minutes, starting 
from cold east iron. The method has been 
in continuous use for a year, chiefly for the 
purpose of softening gray iron castings for 
machining purposes, and especially for mak- 
ing automobile piston rings. The most note- 
worthy characteristic, is the combination of 
pliability, ductility, malleability, and _ re- 
siliency. In its resiliency the heat-treated 
metal most resembles steel, since it shows 
this property both before and after distor- 
tion. For example, a thin bar might be 
coiled up into a spiral and used as a spring, 
although, of course, not nearly as strong 
It 
is worthy of note that this annealed cast 
iron does not warp on standing. Samples 
have stood for several 
months without changing shape by as much 
as one thousandth of an inch, as compared 
with unannealed castings of the same metal 
and pattern, which have warped.—Iron Age, 
113:1, 7 pp., ill. 

The Effect of Titanium Additions in 
open-hearth steel treated with ferrosilicon 
as a deoxidizer is the subject of investiga- 
tions made by the Bureau of Standards, de- 
It was found 
that a higher percentage of piped rails come 


from titanium- than from silicon-treated 
rails, but the time of teeming affects the 
number of pipes. The greatest number of 


pipes were in rails from steel treated with 
the smaller amount of ferroecarbon titanium 
per ton, and variations in the amount above 
this did not seem to affect the pipe. The 
titanium-treated rails were harder to break 


and showed more uniform fractures in the 
drop test than those treated with ferro- 
silicon. The titanium additions compared 


with the silicon additions had, a marked ef- 
in reducing the segregation of carbon 
at the top of the ingot. This improvement 
was approximately proportional to the ti- 
tanium additions, but the effect falls off 
rapidly at the bottom ends of the A rails. 
Rail sections from the top of the ingots from 
titanium-treated heats were more uniform in 
hardness than those from similar positions 
in silicon-treated heats. This effect had en- 
tirely disappeared at the bottom of the ingot. 
The results of tensile, impact, and endur- 
ance tests did not show as much improve- 
ment from the titanium treatment as 

expected from the decreased segregation. 


was 


The Practice of Analyzing Metals by 
Means of X-rays is only in its infancy. 
There is every reason to believe that soon 
great advances will be made in determining 
the crystallization and therefore the proper- 
ties of metals. Students of metallurgy are 
well aware that the properties of metals and 


erystallization. The microscope has rendered 
valuable largely because it enables 
the form and arrangement of the crystalline 
grains to be studied. The X-ray earries the 
same form of inquiry into a region 10,000 
times more minute, thereby furnishing new 
evidence as to erystalline structures, so that 
it is now possible to see the atoms and the 
molecules, and the way they form erystals. 
Every crystal has its characteristic X-ray 
spectrum and can be identified thereby even 
when the individual crystals are beyond the 
resolving power of the microscope and the 
substance is in danger of being called amor- 
phous. If a specimen contains a mixture of 
crystalline substances, the spectrum shows 
the combined effect of all the substances, 
and provided each individual spectrum is 
(Continued on page 198) 
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IG mileage! Smooth mileage! Economical 
mileage! The beautiful Willys-Knight 
gives you more satisfying mileage than you ever 
dreamed you could get from a car. 
This fine car keeps youth in your veins and age 
out of mileage. Its beauty keeps you proud. 
Its action keeps you happy. Mileage makes your 
heart grow fonder. As months follow months, 
you realize that Willys-Knight is the greatest 
investment in pleasure you could ever make. 


Toe = 





MILEAGE 


The wonderful Willys-Knight sleeve-valve engine 
is utterly free from the woes and wear and tear 
of ordinary poppet-valve engines. It actually 
improves with use! Carbon literally makes it 
better — increases compression! 


There is never money nor time out for valve 
grinding. Owners report 50,000 miles and 
more without so much as a tool touched to this 
engine. As to total mileage—no Willys-Knight 
engine has ever been known to wear out! 


Willys-Overland, Inc., Toledo,Ohio + Willys-Overland Sales Co. Ltd., Toronto,Can. 
Other Willys-Knight Models: 2-pass. Roadster $1175, 7-pass. Touring $1325, 5-pass. Coupe-Sedan 
(Standard $1450, De Luxe $1550), 5-pass. Sedan $1795, (De Luxe $1895), 7-pass. Sedan $1995; 
all prices f.0.b. Toledo. We reserve the right to change prices and specifications without notice. 








The Day of the 


5 Passeme 


BF Eo. a Toledo 


$117 


Knight is Here! 
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At the End of the Good Road 


~ GMC Trucks Provide the 
Power to Keep Going 


Road conditions do not enter the consideration of a 
trucking route, where GMC trucks are to do the 
hauling, except in the rare cases where the roads are 
so bad that traction is impossible. 


For GMC trucks, if wheels can get a grip, will carry 
their full load anywhere —a fact made possible only 
by the surplus of pulling power provided by the now 
famous GMC Two-Range Transmission. 


Also, this exclusive GMC development permits a 
maximum speed upon good roads. And both of 
these with an economical engine. 


This combination of pulling power and road speed 
has enabled thousands of truck users to widen the 
radius of their hauling. It also has developed many 
new uses for motor trucks where operating con- 
ditions demand the speed-pulling power combination 
that GMC trucks alone provide. 


GENERAL MOTORS TRUCK COMPANY 


Division of General Motors Corporation 


PONTIAC, MICHIGAN 


Distribution Centers at 





Akron Erie Pittsburgh 
*Atianta Houston Portian 

Baltimore *Indianapolis Parkersburg, W. Va. 
*Birmingham, Ala. Kansas City *Pontiac 
*Brooklyn *Los Angeles Rochester, N. Y. 
Boston *Louisville *St. Louis 

Buf faio Lincoln *San Francisco 
Beaumont, Texas London, Eng. *Seattle 
*Chicago *Memphis *Spokane 
*Charlotte, N. C. *Minneapolis Salt Lake City 
*Cleveiand aiwsuhee Saginaw 
Cincinnati Montreal, Quebec San Antonio 
Clarksburg, W. Va. New Orleans Shreveport 
*Dallas *New York Toronto, Ont. 
*Denver Oshawa, Ont. Vancouver, B. C. 
Detroit *Oakland Washington 
Dayton Omaha Winnipeg, Man. 

El Paso *Philadelphia 

*Direct Factory Branches 
TRUCKS ARE SEVEN STEPS AHEAD 


a Motors Trucks 











| retary retort and heating in a reducing at- 





Scientific American Digest 
(Continued from page 196) 
known, the specimen can be analyzed.—IJron 
Trade, 73:26, % p. 
Effect of Cold Work on Stainless Steel. 
Most metals when distorted by cold work 
have a greater tendency to corrode than | 
they have in the normal condition. Stain- 


| less steel is no exception to this and when | 


severely distorted it rusts comparatively 
readily ; for example, a coil of severely cold 


| drawn wire will rust into a solid mass if 


left exposed to the atmosphere for a few 
months. The comparative resistance of the 


| distorted and undistorted material ean be 
|} shown, for example, by placing half of a 


broken tensile test piece of hardened and 
tempered stainless steel (which had been 
polished all over before breaking) in a solu- 
tion of sodium chloride; 
menee at the distorted end. As to whether 
corrosion will take place or not under stated 


j}conditions after a small amount of distor- 


tion, depends on the composition of the steel, 
and ean only be settled by actual experiment, 
but the lessened resistance is always pro- 
dueed, just as it is by tempering a hardened 
sample. It is for this reason that a polished 
surface on stainless steel is more resistant 
than a roughly machined surface; the effect 
is due, however, not to the presence of | 
polish on the former but to the absence of 
the distorted skin which is produced by the 
rough machining.—Practicel Eng., Note. | 

| 








. 


The Calorizing Process consists in 
placing the material, such as tubes, in a 


mosphere of high temperature, the retort 
being filled with a mixture containing finely 
divided aluminum. The treatment infuses 
aluminum into the exposed portion of the 
metal to form a homogeneous aluminum 
alloy. This process is applied to materials | 
already made. It is not a east alloy but a} 
surface treatment by which aluminum is ac- 
tually driven into the metal (not merely 
deposited) and forms a new surface of alumi- 
num alloy. The process is applied to steel 
or semi-steel products such as pipe, tubing, | 
bars or other sections, thin sheets or small | 
pieces. Calorizing renders material so proc- | 
essed resistant to heat. abrasion and certain 
corrosion, particularly air, water, electro- 
lytic, alkaline and certain acid and other | 
chemical actions. The structural strength of 
the material is maintained and the coating 
is an integral part of the metal protected. 
The electrolytic theory of corrosion explains 
the protective action of the aluminum coat- 
ing of calorizing material. Examination of 
a sample of corroded modern steel will dis- 


close deep pits or spots where the metal has | — 


been eaten through by rust. Analyses show | 
that steel products of today, due to rapid 
production methods, contain impurities that 
localize and hasten corrosion by electrolysis. 
It is the familiar action of rusting in spots 
that is proving so troublesome in the appli- 
cation of modern iron and steel today. Alumi- 
num is electro-positive to iron and because 
of the results secured by the process of im- 
pregnating aluminum into every void in the | 
surface of the steel and alloying with the 
steel itself, densifying the surface and build- 
ing it up to protect the base metal, corrosion 
of the base metal is definitely retarded by 
ealorizing.—Chem. and Metall. Eng., 29:27, | 
2 pp. 
Titanium in Cast Iron.—The effect of 
titanium on the formation of graphite is 
somewhat like that of silicon, but more in- 
tense. This is true to such an extent that, 
independent of the content of silicon, the 
upper limiting percentage of graphite forma- 
tion is exceeded when the titanium total 
reaches 0.1 per cent. Until the maximum 
amount of titanium has been reached the 
graphite-favoring influence of the titanium 
is greater than all other influences on me- 
chanical properties. These properties are 
very greatly improved with increased content 
of titanium, but the percentage of graphite 
stays about the same. Increasing the titan- 
ium content renders cast iron less soluble in 
acids.—Stahl und Hisen, 43:49, 4 pp., ill. 
A Study of Tarnishing carried out for 
the British Non-Ferrous Metals Research | 
Association has brought out for the first | 
time the marked difference in the mechanism 
of corrosion with different metals. This dis- | 
covery promises to prove of the greatest im- | 
portance, both from a practical point of 
view and as leading to a further elucidation 
of the whole question of corrosion. Three 
different types of tarnishing have been dis- 
tinguished. In the first type, represented 
by copper, the tarnish film actually protects 
the metal from further attack, the progress 
of tarnishing becoming slower and slower as 
exposure proceeds. This is accounted for by 








corrosion will com- | ~ 


| Liberal offer to general agents. 
| Co., 440A, North Clark, Chicago. 
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Classified Advertisements 


The Market Place for the Small 
Advertiser 


Rate for advertising in this section 15 
cents per word, for each insertion, payable 
in advance. Minimum space acceptable, 
20 words. Rate card giving discounts for 
number of insertions sent on request. Ad- 
vertisements for insertion in the May issue 
should be in our office by March 20. 




















‘FOR ADVERTISERS 


ADVERTISE in 24 Big Sunday Newapapers, 24 
words, $15. Helpful Guide listing 1000 — 
tions, 4c stamps. Wade Advertising, Baltimore 
Bidg., C Chic ago. 


AGENTS WANTED a 


CLARKE made $18 an hour selling vestpocket 
windshield cleaner needed by every autoist, motor- 
man, engineer; one rub keeps giass ciear 724 
hours ; 90,000 soid; amazing pruposition free. 
Mfg. Co., Dept. 107, Toledo, Ohio. 
TELL THE WORLD WITH SIGNS. Our gen- 
uine gold window sign letters are an excellent 
money-making proposition for handy men. Slann 
Sign System, Bethune Ave., Detroit, Mich. 


$60-$200 A WEEK. Genuine Gold Letters for 
store windows. LEasily appiied. Free Samples. 
Metallic Letter 

















MAKE MONEY silvering mirrors, all kinds 
plating. knives, spoons, auto headlights. Outfits 
urnished. International Laboratories, 309 Fifth 
os .. Dept. . RA, New York. 


90¢ AN HOUR to advertise and distribute 
samples to consumer. Write quick for_territory 
and particulars. American Products Co., 1836 
American Bidg., Cincinnati, Ohio. 


BIG MONEY and fast sales; every owner buys 
gold initials for his auto. ou charge $1.50 
make $1.44; 10 orders daily easy. Samples and 
information free. World onogram Co., Dept. 
31, Newark, J. 


AMERICAN a METAL TOYS AND 
OVELTIES | 


setae on large scale and home- 
workers wanted to manufacture metal toys and 
novelties. Barking Dogs, Wav Tail Pups, Wiid 
Animals, Automobiles, Indians, Mird Whistles, 








| Cowboys, Baseball Piayers, Cannon, Toy Soidiers, 


Statues of Liberty, Miniature Capitois, Bathing 
Girl Souvenirs and others. Unlimited possibiiities. 
Guaranteed casting forms, compiete outfit, fur- 
nished manufacturers from $5.00 up. No experi- 
ence or tools necessary. Thousands made complete 
per hour. 1924 business starts now. We buy 
goods all year and pay high prices for finished 
goods. Cash on delivery. mtract orders placed 
with manufacturers. Special casting forms m 
to order. Catalog and information free. Corre- 
spondence invited only if you mean business. Metal 
Cast Products Co., 1696 Sesten Road, New York. 


AUTOMOBILES ea 


AUTOMOBILE owners, garagemen, mechanics, 
send for free copy Americas popular motor maga- 
zine. Contains helpful, money-saving articies on 
repairing, overhauiing, ignition, carburetors, bat- 
teries, ete. Automobile Digest, 542 Butler Bldg., 
Cincinnati. 


NEW AUTO ACCESSORY. | Costs 6 cents. 
Retails $1.50. “Free Sample.” Box 494-R, 
Hartford, Connecticut. 


BUSINESS ‘OPPORTUNITY 


YOU CAN have a business profession of your 
own and earn big income in service fees. A new 
system of foot correction ; readily learned by any- 





| one at home in a few weeks. Easy terms for train- 


ing; openings everywhere, with all the trade you 
a attend to. No capital ere or goods to 
buy ; no agency or soliciting. ddress Stephenson 
Laboratory, 23 Back Bay, Boston, Mass. 


GET INTO THE WINDOW SCREEN business. 
We furnish parts. All metal construction and fly- 





tight fit. o experience nor special tools re- 
quired. 75.00 to $250.00 per week net profit. 
Foster, 161 Ogden St., Newark, N. J. 








CHEMISTRY _ - 


YOUR ‘CHEMICAL problem solved and working 
process furnished for FIVE DOLLARS. Write 
me. W. Stedman Richards, Consulting Chemist, 
Box 2402, Boston, Mass. 


— ; ne CONSULTANTS _ 


CONSULTING SERVICE for technical ‘writers, 
inventors and those dealing with scientific sub- 
jects. Articles prepared on general scientific and 
engineering topics. Located near large original 
sources we are able to conduct TG investiga- 
tions reasonably. P. O. Box 1556 ashington, 





FOR SALE _ 


ASSORTED SIZES D. C. MOTORS % HP. to to 10 
HP. These were used by us in our old plant which 
was in the D.C. district. We guarantee them to 
be mechanically in good condition. Will sell singly 
or entire lot. Write for prices, ete. Address 
Rietz, Ilig Electric Ventilating Company, 2850 N. 
Crawfo Avenue, Chicago, Illinois. a 


OUTRIGHT SALE or on royalty basis U. ‘Ss. 
| patent rights on an original invention for propel- 
ting boats. John N. Coughlan, 209 W. 115th St., 
New York City. 


FOR IMMEDIATE SALE, “U. ‘Ss. ‘PATENT ‘No. 
1470536, also corresponding Canadian Patent No. 
236247. These patents protect the invention well. 
Statistics show the market can absorb well over 
one hundred million annually. A sheet metal 
stamp job. Cash or royalty to responsible party. 
Ernest A. Lange, Claresholm, Alta., Canada. 


SALE OR ROYALTY. Patent just allowed. 
Proven Arch Builder. Light spring steel, shock 
ahsorbing. Hand adjustable to any height of arch. 
Heel and Metataren! attachments. Corrects all 
manner of foot displacements. Enormous demand 
already created. undreds of testimonials. A 
million in this. Dr. Lewis, 1446 Court Place, 
Denver, Colorado, 
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FOR SALE 


OUTRIGHT OR ROYALTY—Recently patented 
a pan alarm. Fits any ice box, saves floors 
ceilings. Simple to operate. No batteries. 
Con be manufactured and sold cheap. Anthony 
Wallace, 523 East 78th St., New York City. 


IMPROVED MADE TOYS 


WANTED Manufacturers and Houseworkers to 
manufacture Metal Toys and Novelties. _Wonder- 
ful opportunity. Millions needed. In Whistling 
Birds, iid Animals, Wag Tail Pups, Crowing 
Roosters, Automobiles, Baseball Players, Statue 
of Liberty, Indians, Toy Soldiers, Barking Dogs; 
and 50 others o experience or tools necessary. 
Guaranteed casting forms with complete outfit, at 
cost. From $3.50 up. We buy goods all year. 
Cash on delivery. Higher price for finished goods. 
Contract orders placed. Send for catalog and in- 
formation free. The Improved Metal Casting Co., 
342 East 145th St., New York. 


FOR INVENTORS | 


INVENTORS of improvements to steam en- 
gines, boilers, valve gears, etc., let us help you 
with a miniature working model. The practical 
test tells. Estimates given from your dime mgional 
sketches. Only steam work undertaken. Model 
eng zinee ring catalogue, 20c. Bathe Mfg. Co., Dept. 
G, 5214 | Woodland Ave., Philadelphia, Pa. 


I SELL PATENTS. Established in 1900. “To 
buy or sell write Charles A. Scott, 773SA Garson 
Avenue, Rochester, N. Y. 


IF YOU HAVE A PRAC TIC AL, useful inven- 
tion to sell (patented or patent pending), write us 
promptly. American Patents Corporation, Barrister 
Building, Washington, D. C 


TO SELL YOUR PATENT 
enced handling, immediate action. 
S. Billings, Suite 401, Dekum Blidg., 

SPECIALIZED SERVICE for inventors. You 
furnish the idea, we'll work it_out, Expert ma- 
chine designing. Drafting. Opinions given on 














, write me; experi- 
Address Arthur 
Portland, Ore. 


yracticability of ideas. Confidential dealings. 
Vour ideas fully protected. Write for full par- 
ticulars. Otis ngineering Co., Des G H, 


Omaha, Nebraska. 


WE DEVELOP your ideas into commercial 
shape for presentation to purchasers, making 
working models, drawings, experiments or tests. 
Courtesy, efficiency, secrecy and ample equipment ; 
30 years’ experience. Ducorron-Rich Engineering 
Co., 504 Pacific Mutual Bidg., Los Angeles, Calif. 


INSTRUCTION ine 


BE A LABORATORY EXPERT. EARN $300.00 
to $500.00 monthly. Study Bacteriology, Sanita- 
tion. Interesting Extension, Residential Courses. 
Diplomas and Degrees granted. 70 Piece Uri- 
nalysis Outfit FREE to Students. Write for free 
Prospectus TODAY. International Physicians and 
Surgeons College, Room 929, 550 Garfield Ave., 
Chicago. 








Y SED correspondence school « courses, only one- 
quarter original price. Free bargain list 1,000 
courses. Courses bought. Students Exchange, 
Dept. 9, . 47 | West. 42 2nd St., New York. 


LANGUAGES, 

~WORL D-ROMIC SYSTEM, Masterkey to All 
Languages. Primers, $1.94 each language: Bo- 
hemian, Bulgarian, Cantonese, Danish, Dutch, 
English, French, German, Hungarian, Italian, Jap- 
anese, Latin, Panjabi, Polish, Portuguese, Ruman- 
ian, Russian, Spanish, Swedisk. Pronunciation- 
Tables, 30c each language. Dictionaries, gram- 
mars, 4,000 languages: Afrosemitic, Amerindic, 
Eurindic, Indopacific, Siberic, Sinindic. Languages 
Publishing Company, 8 West 40th Street, ew 





ork. 
_____———sOdLITERARY ASSISTANCE 
SPEAKERS, Lecturers, Writers—We prepare 
speeches, lectures, essays, ‘special articles. Prompt, 


scholarly service. Authors Research Bureau, 500 
Fifth Ave., New York. 


MANUFACTURING 


UNUSUAL OPPORTUNITY FOR DIES, Stamp- 
ing, Die-casting, plating, enameling, screw-ma- 
chine and wire products. Reasonable. Large, ex- 
cellent equipped factory. Metal-Craft Manufactur- 
ing Co. x 259S, Chicago. 


____ MATL ORDER METHODS 


$50 WEEK, evenings, I made it; mail order 
business. klet for stamp tells how. § 
ard plan, 25 cents. ee 12 articles worth 3. 
Alscift Seott, Cohoes, | A 


MISCELLANEOUS | 


GENUINE Indian-made baskets, blankets, best 
on earth, and wampum. Wholesale priced cata- 
logue mailed free. Francis Gilham, Kelseyville, 
California. 
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PHOTOGRAPHERS 


~ THAT THAT SETTLES | IT. Get your outdoor exposures 
correct by using my. Seale. Send your address for 
full information. Imer Harrold, Leetonia, Ohio. 


POSTAGE STAMPS 


24 VARIETIES Cuban stamps, 10 cents. List_of 
cose low-priced stamps free. Chambers Stamp Co., 
111-S Nassau St., New York City, N. Y. 


SALESMEN 


HIGH GRADE SALESMEN with mechanical 
training to sell Davenport Heavy-Duty Oil En- 
gines to dealers and Industrial Plants. Oppor- 
tunity to earn big commissions. time and 
side line men wanted. Write Dept. 307. Daven- 
port Mfg. | Co., Inc., Davenport, Iowa. 

MAKE $120 WEEKLY IN SPARE TIME. . Sell 
what the public wants—long distance radio receiv- 
ing sets. Two sales weekly pays 3 120 profit. No 
big investment, no canvassing. harpe of Colo- 
rado made $955 in one month. Representatives 
wanted at once. This plan is sweeping the coun- 
try—write today before ed county is gone. 
Ozarka, 824 Washington Blvd Chicago. 


TELEGRAPHY 


TELEGRAPH Y—Both Morse and Wireless 
taught thoroughly and quickly. Tremendous de- 
mand. Big salaries. Wonderful yee pee 
Expenses low; chance to earn part. School estab- 
lished fifty years. Catalog free. Dodge’s Institute, 
Luna St., Valparaiso, Ind. 


WAR RELICS AND WAR PHOTOS » 


FOR DENS. Collected from Europe's Battle- 
fields. Firearms, medals, helmets, etc. Illustrated 
catalogue and Sample War Photos, 25c. Lieut. 
Walch, 2117 Regent Pl., Brooklyn, N. Y 
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the supposed continuous layer which the 
tarnish film forms, and the consequent dif- 
ficulty the corroding constituents of the air 
find in reaching the underlying metal. In a 
second type tle tarnish film is neutral, and 
the attack proceeds steadily, for instance, 
zine in a dry atmosphere; in this case it 
is probable that the film is pervious to the 
air. Finally, the corrosion, while starting 
off fairly slowly, may become accelerated, 
and this forms the third type, exemplified 
by iron; it is suggested that here the cor- 
rosion product—rust—assists in the attack. 
Some metals, such as zine, brass, ete., may 
follow more than one type of progress, ac- 
cording to the atmospheric conditions, or 
even to the thickness of the tarnish film. 
For instance, with brass the attack first 
proceeds uniformly, but later the film ex- 
hibits a protective influence and the attack 
slows off.—Metal Ind., 24:1, 2 pp. 
Mining 

The Consumer’s Power to Make or 
Break the Coal Market is made evident 
by an analysis of the relations between con- 
sumer’s stocks and price, and it is found 
that this relation is almost mathematical. 
A reserve below 30,000,000 tons indicates a 
seller's market; 20,000,000 tons indicates a 
panicky market; and above 40,000,000 tons 
indicates a buyer’s market in which salesmen 
again take the road and solicit business on 
the consumer’s terms. On last September 
Ist, commercial consumers and retail coal | 
dealers had on hand an estimated total of | 
56,000,000 tons of soft coal, which is equiva- 
lent to five weeks’ output at the present 
rate of production. To equalize the seasonal 
demand for coal and relieve the winter 
burden of railway traffic would require the | 
storage during the summer of only 20,000,000 | 
tons more than is already stored. American | 
consumers can manage to find storage for | 
this additional 20,000,000 tons. It could be 
put away without involving the construction 
of new yards, simply by utilizing more effec- 
tively the existing storage facilities or by 
expanding the crude arrangement of the or- 
dinary small plant.—Coal Age, 24:25, 3) 
pp., ill. 

Chilian Nitrate Reserves are adequate | 
for several generations, according to a| 
writer in Engineering and Mining Journal- 
Press (117:2), who abstracts a long report 
on the subject which was submitted to Con- 
gress. It is stated that while it is very 
difficult to arrive at a full and accurate 
estimate of the amount of nitrate left for 
future use, the evidence that the reserves are 
adequate to the world’s needs for many 
years, is overwhelming. Mining is exhaust- 
ing the beds, but improved technology is 
rendering lower-grade material available. It 
seems fairly certain that long before the 
natural nitrate has been used up, satisfac- 
tory substitutes will be available in ade- 
quate quantity. Roughly the output doubles 
every decade. 

Mine Samples and Delivered Samples 
of coal are not the same thing, according to | 
Technical Paper 344 of the Bureau of Mines. 
Analyses of mine samples of coal are plenti- 
ful, but available analyses of delivered coal 
are relatively few. Mine samples are col- 
lected according to a standard method. The 
sampler cuts a channel 2 by 6 inches or 3 
by 4 inches from roof to floor in the face of 
the seam and excludes from the sample any 
partings more than three-eighths of an inch 
thick and any lenses or concretions of “sul- 
fur,” or other impurities, more than two 
inches in maximum diameter and one-half 
of an inch thick. Analyses of mine samples 
form a permanent or scientific record of the 
coal bed at the point sampled. In the pur- 
chase of coal, mine samples may serve as a 
sufficient guide to the experienced purchaser 
who has knowledge of the impurities in the 
seam and the degree to which these are elimi- 
nated in mining and preparing the coal. To 
the average purchaser, unacquainted with 
these details, however, dependence on mine 
samples may be misleading. The quality of 
coal indicated by the face samples can rarely 
if ever be attained in the delivered coal. 
Certain impurities that are eliminated from | 
the formally prepared mine sample may not 
be eliminated by the miner interested in get- | 
ting out a large tonnage. Some of the roof | 
and floor may also be included if these are | 
soft or flaky. Some mine analyses, particu- | 
larly those taken from geological reports, 
may be either from outerop coal or small 
workings not beyond the influence of | 
weathering. When coal prices are high and | 
competition is lessened it is easy for the 
miner and the management to lower the | 
standards of preparation of the coal, and a| 
return to rigid standards is always difficult. 
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‘Lhe family’s 


crests 


You RECOGNIZE these trademarks. They 
are the crests of manufacturing mem- 
bers of the General Motors family— 
symbols made immensely valuable by 
years of public confidence. 


Some of these products which they 
represent contribute to the merit of 
other trustworthy motor cars and find 
a wide variety of uses outside of the 
automotive industry. 


“Product of General Motors” is your 
assurance that back of each company 
are the resources and strength of the 


whole big family of which it is a part. 


GENERAL MOTORS 


Buick - CHEVROLET ~- OLDSMOBILE 


GMC Trucks 


CADILLAC ; 
OAKLAND . 


General Motors cars and Delco-Light products may be purcnased on tne GMAC Plan 
of Deferred Payment. Insuyance service is furnished by General Motors Exchange. 
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Between point of shipment 


and point of destination 
a your goods have left your door and 


before they arrive at destination they are out 
of your hands. 
Transportation, trucking and transfer risks are 
many. 
W hat will best protect your goods enroute? 
A Transportation Policy with the Insurance Com- 
pany of North America will insure you against loss 
resulting from fire, flood, collision, theft and other 
perils, not only while your goods are in carrier’s 
hands, but at every point from warehouse to 
warehouse. 
A claim under a North America Transportation 
Policy is settled promptly. Over a century-and-a- 
quarter record of paid obligations is behind every 
North America Transportation Policy. 


Ask a North America agent or write to Department 15 


Insurance Company of 
North America 


Third and Walnut Streets 
Philadelphia 


“The Oldest ‘American Fire and Marine Insurance Company” 
Founded 1792 
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The Service of the Chemist 


A Department Devoted to Progress and Achievement in the Field 
of Applied Chemistry 


Conducted by ISMAR GINSBERG, Chemical Engineer 





Retardation of Spoiling of Butter.—A 
|new method of butter manufacture is now 
being tried out in Holland and is meeting 
with considerable success. The main feature 
in this new process is that it delays the de- 
|terioration and the spoiling of butter. The 
jnew process consists in conducting tne 
churning operation in an atmosphere of car- 
| bon dioxide. The air is sucked out of the churn 
}and is replaced by carbon dioxide, which fills 
| the pores of the butter and keeps out the oxy- 
igen as long as the butter is not vigorously 
| agitated after exposure to the air. The natural 
| process of deterioration is accelerated by the 
|}oxygen and any temperature above the point 
where the butter fats would congeal and 
close up the minute spaces where the oxygen 
could) penetrate and _ produce reactions. 
The consumption of carbon dioxide in the 
new method of manufacture is said to be 
approximately one kilogram for every thou- 
isand kilograms of butter and its cost, to- 
| gether with that of the process, is considered 
negligible in view of the advantages gained. 


Mi 


Jour. Ind. Eng. Chem. 

Cashew Nut Oil.—A series of experi- 
ments have been carried out recently with 
eashew nut oil in view of a suggestion that 
|this oil could be used in pharmaceutical 
preparations in the same manner as almond 
oil. The results of these experiments are 
published in the journal, Malaya Agricul- 
tural Journal. The experiments showed that 
the kernels of the cashew nut were rich in 
oil, containing between 40 and 45 per cent. 
In extracting the oil from the kernel, it was 
|found that due to the nature of the kernel 
| it was necessary to exert a high pressure in 
lorder to get out of it the maximum yield of 
oil. The decortiecation of the nuts is a dif- 
ficult problem in view of the leathery nature 
of the shell and the presence of a vesicant 
liquid. The eake which remains after the 
expression of the oil, is rich in albuminoids. 











In a sample obtained from the small labora- | 


tory hand press, it amounts to 23.4 per cent 
of albuminoids, corresponding to 33.4 per cent 
on the dry oil-free residue. 

Changes in Powdered Rosin.—Some of 
the so-called constants of powdered rosin 
undergo pronounced changes within a short 
period of time, even when the rosin is stored 
}in partially filled corked bottles. While the 
|rate of change diminishes greatly after the 
| first week, it continues at a significant rate 
|for at least three weeks. At the end of six 
|weeks the following changes took place: 
| The acid number had decreased 5.3 to 9.3 
| points, the iodine number 47.3 to 52.2 points, 
| the saponification number had increased 5.1 
to 8.9 points and the melting point 8.9 to 
11.3 degrees.—Jour. Ind. Enq. Chem., June, 
1923. 

Sirup From Sweet Potatoes.—A 
method for the commercial manufacture of 
sweet potato sirup, based on laboratory and 
plant experimental work, has been developed 
by the Bureau of Chemistry. From the 





bilities for use as a table sirup, for cooking 
purposes and in the manufacture of colored 
and short grain candies. For baking pur- 


such as ginger snaps. It also has properties 
which make it suitable for use in blending 
with other sirup to prevent erystallization. 
The commercial possibilities of sweet potato 
sirup are limited by the high cost of manu- 
facture under the present method. For 
further details see United States Department 
of Agriculture, Bulletin No. 1158, July 3, 
1923. 

Solvents for Making Vanilla Bean Ex- 
tract.—Because of the restrictions on the 
use of aleohol which have followed prohibi- 
| tion and the consequent substitution of other 
solvents for the extraction of flavors, some 
| preliminary work has been done to deter- 

mine whether or not these alcohol substi- 
tutes produce the same quantity and kind 
of extracts as those prepared with the aid 
of ethyl aleohol. The investigation was lim- 
ited to several varieties of vanilla bean and 
tonka bean, and the solvents selected were 
|isopropyl alcohol, ether, acetone and carbon 
tetrachloride to be compared with ethyl alco- 
hol. The results show that the alcoholic 
solvents are much superior from the stand- 





standpoint of quality, this sirup has _ possi- | 


poses it might find a use in dark products, | 


point of quantity of extraction, the carbon 
tetrachloride being the poorest in this re- 
spect. It is possible, however, that a pre- 
liminary extraction with ether or carbon 
tetrachloride followed by a weak alcoholic 
solution may be found to be practical. For 
| further details see Journal of Industrial and 
| Engineering Chemistry, page 782, August, 
| 1923. 

| Making Flexible Artificial Leather.— 
The flexibility of artificial leather depends to 
a large extent on the character of the back- 
ing on which the coatings of nitrocellulose 
or aceto-cellulose are built up. For this 
purpose is now proposed a closely woven 
eotton fabrie with considerable pile. The 
fabric is dyed and passed through napping 
machines to give it a greater pile. A series 
of coatings is then formed on this back- 
ground from mixtures containing nitrocellu- 
lose and eastor oil. Then the material is 
embossed. This product will resist the action 
of heat, rain and snow and the wear from 
wind-blown sand.—E port. 

Pilchard Oil.—A description of the 
various properties and constants of pilchard 
oil is given in the Journal of the Society of 
Chemical Industry, February 9, 1923, pages 
47T to 48T. The pilehard is a fish, a mem- 
ber of the herring family, and the pilchard 
fishing industry is earried on almost en- 
tirely off the coast of Cornwall, England. 
|The present method of obtaining the oil 
from the fish is somewhat crude, but the oil 
product is very clear and clean, being free 
from nitrogenous and other rank impurities. 
From one and one-half to two gallons of oil 
}are obtained from one hundred kilograms of 
| pickled pilechards. In 1921 there were pro- 
|duced 60,000 gallons of the oil, which was 
lutilized mainly for the manufacture of soft 
Inasmuch as the oil “gums” readily 
when exposed to the air, it is not suitable 
for Inbricating purposes, and for a similar 
reason it is unsuitable for use as a substitute 
for linseed oil in the manufacture of paints 
and varnishes. The oil, however, yields a 
| good soap which is quite transparent, of 
| pale amber color and equal in quality to the 
usual fish-oil soaps. 

New Use for Dyes.—In an interesting 
article in Industrial and Engineering Chem- 
istry, August 26, 1923, P. A. Kober de- 
seribes a reliable method for controlling 
temperatures in heating processes which con- 
sists in applying a liquid dye to the heated 
product, the disappearance of or change in 
color indicating that the part to which the 
color has been applied has received a definite 
amount of heat. Many dyes break down 
|readily on heating, a large proportion of 
those found suitable belonging to the tri- 
phenylmethane series of dyestuffs. Among 
possible applieations the method may be 
used in controlling the annealing of glass or 
the baking of cements or other mixtures, and 
to indicate the overheating of parts of elec- 
trical apparatus and instruments. A further 
development consists in using two dyes to 
indicate when the heat applied has passed 
a maximum as well as a minimum tempera- 
|}ture limit. The following dyestuffs in cer- 
jtain proportions act as good double indi- 
eators: Chemeo Blue and Chemeco Red; 
1C.P. 196 Malachite Green: Malachite Green 
j}and Rubine Red; Erythrosin and Neptune 
| Blue. 
| Use of Ozone in Ventilation.—In the 
|past few years the question of utilizing 
ozone for purifying air in ventilation of 
buildings and also the air of refrigerating 
plants has been receiving much attention. 
In the past the expense of production has 
been a great drawback to its extensive use. 
The electrolytic method has been considered 
standard for several years: Ozone being a 
rare gas with active oxidizing powers may 
be used for the purifying of air used in 
ventilating publie buildings, for the removal 
of odors and for destroying bacteria. Its 
use has also been proposed for bleaching 
textiles and sterilizing them. The United 
States Department of the Interior through 
the Bureau of Mines is cooperating with the 
Society of Heating and Ventilating Engi- 
neers in four different problems which are of 
considerable importance. They are as fol- 
lows: Methods for the quantitative deter- 

(Continued on page 202) 
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; mm Kelly Kats have won 
™ success through service 


Kelly Kats are the most widely used truck tires 
on the market today. 


This in itself is a strong recommendation for them 
because no tires could have gained this tremendous 
popularity without deserving it. 


Kelly Kats have won their success by delivering 
unusual service. They give a truck traction on bad 
roads, cushion it on rough ones, stand a tremendous 
amount of punishment, and deliver mileage which 
alone would make their purchase profitable. 


Other truck tires have been made to resemble Kelly 
Kats in appearance but none to equal them in service. 
Remember when buying tires— 


There are no Caterpillar 
tires but Kelly Kats 


KELLY-SPRINGFIELD TIRE COMPANY 
250 West 57th Street New York, N. Y. 
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Tycos Thermoelectric 
Pyrometer 





Tycos Time Control 





A few of the 
types and styies of 
Tycos Instruments, 


Write for 
particulars. 





Name your 


T cos * Recording products 


Thermometer 














Tycos Hygrodeik Tycos Barometer 


Canadian Plant: 





Tyco stn: 


INDICATING - RECORDING - CONTROLLIN 





Tycos Index Thermometer 
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Tycos Industrial Thermometer 








Tycos Temperature Control 


Taylor Instrument Companies 
Rochester, N. Y., U.S. A. 


Feos Building, 110 Church St., Toronto 


There's a feos or Gr Temperature Instrument for every purpose 


| much 





























Type-A—Strip 

1, h. p. Cast iron frame, 
enamel finish. Babbitt 
bearings, wick oil feed, 
Operates on A.C. & D.C. 








At Your Service 


NVENTORS and builders of small motor 
driven tools and machines—confronted 
with perplexing power problems— are 

invited to take advantage of the services of 
our Engineering Department. 


This department has for many years been in close 
contact with the uses and application of small 
motors. Their experience is offered to you as a 
help in the working out of your own problems. 


We will gladly co-operate with you in the building 
of a better product. Do not hesitate to call on 
us for advice. Our combined efforts will, per- 
haps, result in another appliance being made more 
saleable and more dependable because it is equipped 
with a motor that is exactly adapted to its par- 
ticular job. 


Wisconsin Electric Company 
4869 Sixteenth St., Racine, Wis. 


DUMORE 
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Enamel finish. 


p. bikes > a 
Plain 
bearings. Grease cups. 
Operates on A.C. & D.C 


= 


No. 3GM—Stripped 

\4 h.p. Aluminumframe, 
enamel finish. orma 
bearings. V entilated. 
Operates on A.C. & D.C 


= 


Te 
Motor 1/25 h. p. Special 


base. 
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Service of the Chemist 
(Continued from page 200) 
mination of ozone and oxides of nitrogen in 
ozonized air. Amounts of concentration that 
will produce the desired results and the limit- 
ing amounts that are permissible to breathe 
without producing harmful effects. Tests of 
ventilating systems in which ozonized air is 
used. The use of ozone in connection with 

recirculation of air in buildings. 


Practical Use of a Rare Element.—For 
the first time in Great Britain an installa- 
tion of neon lighting is now being applied 
outside the London Coliseum. The ap- 
paratus is one of the most interesting 
evolved since the introduction of electric 
lighting. Neon ligtiting is carried out by 
means of glass tubes from which the air has 
been exhausted and replaced by a small 
quantity of pure neon gas at a pressure very 
below ordinary atmospheric pressure. 
This neon gas is rendered ineandescent by 
the passage of a high voltage alternating 
current, passing between two metal 
trodes fitted at the ends of the tube, 
color of the incandescent gas being a 
euliarly rich form of flame color. 


plied from the street mains is converted into 
alternating current that is required to oper- 
ate the light.—Chemical Age (London). 


Bean “Boards” Something New. 
“boards” is a new 
mills in Dairen, 
manufacture. 





article which one of the 
China, recently started to 
It is used for feeding animals 
and is chiefly exported to America. The 
“boards” are of rectangular shape, measur- 
ing 28 by 12 inches, with a thickness of 
eight-tenths of an inch. By submitting them 
to higher pressure than is applied in the 
ease of beancake, they contain less moisture, 
rendering them less liable to become moldy 


in transit. The venture is still in the ex- 
perimental stage, and its future is looked 
forward to with interest. 


No Saccharine for Belgium.—The im- 
portation, manufacture, transportation, hold- 
ing and sale of saccharine and similar prod- 
ucts, or the importation 
of products containing these substances is 
prohibited in Belgium. 


Paper Coffins. — Germans are being 
bothered even in death with financial prob- 
lems. At Zwickau a cardboard box serves 
to line a brick casket, and in some other 
cities they use a coffin, 
slides back after it has been lowered into 
the grave, depositing the remains on the 
ground so that the coffin can be salvaged. 


Radium From Russia.—Soviet Russia | 


is to mine radium ore 
It will be 


and produce radium. 
kept at the Radium Institute of 


the Academy of Science which will maintain | 


exact records of the production of radium 
and of supplies on hand without making 
requisition from the present holders. 


Destructive Action of London Fog.— 
The Houses of Parliament are 


n 


action of London fog which crumbles the | 
stone, thus eliminating the finer details. 


Frequently experts in examining inaccessible 
parts use powerful glasses, and if the part 
looks suspicious a seaffolding is erected to 
enable a thorough examination. 


Labrador Gold.—The Geological Sur- 
vey of Canada has issued a report which 
indicates considerable doubt as to whether 
placer gold is to be found in any considerable 
quantities in Labrador, which has been 
heralded as a new Klondike. The chances 
for the oceurrence of rich placer deposits 
“seem very remote,” and some of the adver- 
tisements relative to the reported goldfield 
“seem improbable,” states the report. It is 
pointed out that Labrador was intensely 
glaciated and swept clean, the ice sheet being 
unhampered in its movement seaward and 
that there is little likelihood of placers hav- 
ing since been formed in Labrador. 


Candy Does Not Supplant Alcohol.— 
The expected boom in the candy business 
by reason of the adoption of the prohibition 
amendment has failed to materialize, accord- 
ing to the President of the National Con- 
fectionery Salesman’s Association of America 
which had its annual convention recently at 
Atlantie City. Apparently the only effect 
of prohibition on the candy trade was to 
bring into the business many inexperienced 
manufacturers who had anticipated an 
enormous increase in business. Strange to 
say approximately 60 per cent of the candy 
consumed in the United States is consumed 
by children in the form of “lollypops” or 
sticks. 


in danger of | 
losing much of their artistic beauty by the | 








KEYSTONE 


Rust-Resisting Copper Steel 


KEYSTONE 


“OppeR ste™ 
Black and Galvenined 





elec- | 
the | 
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By means | 
of a rotary converter the direct current sup- | 





Penal Roofing Products 


| Roofing Terne Plates 


Bean | 





and manufacture | 


the bottom of which | 





Tin Plate, Etc. 


Secure maximum rust-resistance from all sheet 


| metal products by insisting upon copper-steel. 


Its excellence is a well established metallurgical 
fact. The proof is conclusive. 


Keystone Copper Sree is an alloy made by the addi- 
tion of a certain percentage of Copper to well made 
Steel, thereby increasing its lasting and rust-resisiing 
qualities under actual service condition. Unexcelled for 
culverts, tanks, flumes, roofing, siding, gutters, spouting, 
| and all ‘exposed sheet metal work. nd for booklet 
giving results of positive time and service tests. 
We manufacture Sheet and Tin Mill products for all pur- 
s-American Bessemer Steel! Sheets, American Open 
earth Steel Sheets, Keystone Copper Steel Sheets, 
Black Sheets, Special Sheets for stamping, Sheets for 
Electrical apparatus, Automcbile Sheets, Deep Drawing 
Sheets; Apollo and Apollo: &<ystone Galvanized Sheets, 
Corrugated Sheets, Formed Roofing and Siding Products, 
Culvert and Flume Stock; Long Terne Sheets, Roof- 
ing Terne Plates, Bright Tin Plate, Black Plate, Etc. 


AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 




















Large well financed manufacturing con- 
cern specializing in sheet metal work 
but also fully equipped with stamning, 
die making machining, brass founding, 
pattern making and nickel plating de- 
partments wants to take on the manu- 
facture and sale of additional line, either 
on purchase or royalty basis. What 
have you? Write with full description 
and all details to 


FEMCO 


c-o Scientific Americar: 


Box 155 


























Bessemer-Built Diesel Power 
Now Available for Industry 


"THE economical, dependable Diesel Engine is 
now offered to industry by the Bessemer Gas 
Engine Company— pioneers in engine fabrication. 

Bessemer Atlas Diesel Engines are the result 
of thirty years development by the Atlas Impe- 
rial Engine Co., of Oakland, Cal., in which time 
it has become the favorite Diesel Engine of the 
Pacific Coast. This engine is now built and sold 
east of the Rockies by the Bessemer Gas Engine 
Co. of Grove City, Pa. 

For any industrial power requirement there is 
no superior to Bessemer Atlas Diesel. Whether 
you need 50 h.p. or 1000 h.p. units there is a model 
that will exactly meet your needs. 


Write for descriptive literature. There is no 


obligation. 
THE BESSEMER GAS ENGINE CO. 
14 York Street Grove City, Pa. 


_BESSEMER 
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OW much lead is in your auto- 
H mobile? In all the new motor 
vehicles built in a year, there 
are about 109,234,000 pounds of lead. 
Today, in company with steel, glass, 
nickel, tin, copper, aluminum, leather 
and rubber in millions of motor cars, 
lead is inseparably linked with the social 
and industrial life of the nation. It is 
helping to carry approximately 7,500,- 
000,000 passengers every year over 
plains and mountains, through cities 
and villages. Lead is in the truck that 
distributes the necessities and luxuries 
of life to you and your friends. 


Where the lead is 


Without leaving his seat the modern car 
owner turns a switch, and electric lights 
flood the dark road before him. He turns 
another button, presses a pedal, and his 
powerful motor hums merrily beneath 
the hood in front of him. 

In making possible this picture, man 
has called upon the aid of lead. The 
storage battery that provides electric 
power for automobile lights, starter, and 
ignition is mostly lead. It consists of 
lead plates, every other one covered with 
litharge and the rest with red-lead. Both 
litharge and red-lead are obtained from 
metallic lead. The plates are in hard 
rubber containers that have lead in them. 

This use of lead in connection with 
more than 13,000,000 automobiles and 
trucks in operation today gives you an 
idea of the amount of lead the automo- 
bile manufacturer puts into his product. 
While this use accounts for the most of 
the large tonnage of lead used in an 
automobile, it is not the only use of 


lead. 
Putting lead to work 


The next time you step into an automo- 
bile, remember that if it were not for 
lead-tin solder, the seams of the gasoline 





tank would leak. The same kind of 
solder seals the radiator that helps to 
keep your engine cool and holds in place 
the windings of wire in the generator 
that charges the lead storage battery. 
Every time you turn a hard-rubber 
switch button on your instrument board 
you are touching something that con- 
tains lead. When you adjust the mass 
of wiring about your motor, fingers 
grasp its soft rubber insulation, which 
also has lead in it. The rubber tires, 








A turn of the switch, and the mo- 
torist connects the current from 
the lead storage battery with the 
ignition and starting systems. 





rubber top, and the rubber mat on the 
car step contain lead. The electric light 
bulbs are made of lead glass. Ground 
coats of hand-painted cars and light 
colored finishing coats are sometimes 
white-lead. 

Besides the lead that the car manu- 
facturer uses in giving you a completed 
automobile or truck, we must add the 
amount of this metal which helps to re- 
fine the gasoline that feeds the engine. 
Litharge helps to produce more than 
4,500,000,000 gallons of gasoline for the 
yearly consumption of motorists in this 
country. 


Where you find the most lead 


F even greater importance, so far 

as tonnage goes, than the use of 

lead by the automobile manufacturer is 
the lead that you use in general painting. 







In one year approximately 35€,000,900 
pounds of white-lead are used on surfaces 
such as wood. For protection against the 
ravages of rust nearly 20,000,000 pounds 
of red-lead are applied to metal surfaces 
annually. 

That record reflects the awakening of 
property owners to the necessity of paint 
protection. More of these owners than 
ever before believe today in the truth of 
the phrase “Save the surface and you 
save all.” And they are relying on 
white-lead and red- ________ 
lead paint to prevent (eared 
decay eating into the 
surface and perhaps destroying the 
entire building. 


Producers of lead proaucts 


Dutch Boy white-lead is the name of 
the pure white-lead made and sold by 
National Lead Company. On every keg 
of Dutch Boy white-lead is reproduced 
the picture of the Dutch Boy Paintex 
shown below. This trade-mark guaran- 
tees a product of the highest quality. 

Dutch Boy products also include red- 
lead, linseed oil, flatting oil, babbitt 
metals, and solder. 

National Lead Company also makes 
lead products for practically every pur- 
pose to which lead can be put in art, in- 
dustry and daily life. If you want infor- 
mation regarding any particular use of 
lead, write to us. 

If you wish to read further about this 
wonder metal, we can tell you of a num- 
ber of interesting books on the subject. 
The latest and probably _ 
the most complete story 
of lead and its many uses 
is “Lead, the Precious 
Metal,” published by the 
Century Company, New 
York. If youare unable to 
get it at your bookstore, 
write usorthe publishers, b= 





NATIONAL LEAD COMPANY 


New York, 111 Broadway; Boston, 131 State St.; Buffalo, 116 Oak St.; 
Chicago, 900 West 18th St.; Cincinnati, 659 Freeman Ave.; Cleveland, 
820 West Superior Ave.: St. Louis, 722 Chestnut St.; San Francisco, 
485 California St.; Pittsburgh, National Lead & OilCo. of Pa., 316 Fourth 
Ave.; Philadelphia, John T. Lewis & Bros. Co,, 487 Chestnut St. 
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Look Re 


on the carton 


Insist on Cunningham Radio Tubes there is no higher Quality 





| New Prices 

| CUNNINGHAM TUBES 
Now in Effect 

C-301A —5 Volts 1-4 

pope filament $5.00 





Tite primary purpose of a trede name is to e broad and far reaching application of 3 Volta’.06 amp 

ids at duct ot firm in the mind of 3 telephony, and that plays the most — ‘Raters Det. and 
yer 3 the next Radio enthusiast important part in the operation of ‘your Amp $5.00 

-- a meet to of the best known Radio Receivin 

names identitic a with Radio end he will say Cc unnin ham facie Tubes atandard for all C-300—6 V olts Gas Con- 


Cunningham makes of receiving sets, built by on j tent Detector . $5.00 
e of the word ‘Cunningham world’s largest manufacturers with: untin- } 


The preser 
on Radio Tube 2 the character anc — ited resources, are the product of years of ic 11—1.1 Volts .25 amp. 
ity « is pe 





of th the ideals, engineerin; manufacturing experience and the creative Battery Det. and Amp. | 
kili and iven to the Radto feid ge nius of the engineers of the great scien- Special $5.00 
nee the »y E.T. Cunningham, In tific organization, the Research Laboratory C-12—Similar to C-11 
It in the | nme 5 tube that has made possib: le of the General Electric Co | with standard base$5 .00 








PATENT NOTICES Cunningham tubes are covered by Datente d dated 2-18-08 and others Tamm 

Issued anc J pe oding. Licensed for 
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HOME OFFICE 
182 Second Street 154 W. Lake Street 30 pe Street 
SAN FRANCISCO CHICAGO W YORK 

sre and operation of each model « f Reosiving Tube is fully explained in 


our new ry page ‘‘Radio Tube Jata opies may be obtained by 
sending ten cents to our = Franc isco office 


























Radio Equipment 


Write us a post card— 
Address Dept. 4-R 
and we will send you free this 52 page cata- 
logue of radio sets and parts. It also con- 
tains explanation of radio terms, map and 
list of broadcasting stations and much 
radio information, including an explana- 
tion of successful hook-ups and circuits. 

You will be amazed at the low prices 
Ward’s quote. A complete tube set having 
a range of 500 miles and more, including 
tube, head set, batteries, and antenna 
equipment, as low as $23.50. 

This catalogue contains everything for 
the expert and amateur. Complete sets 
and every improved part for building sets, 
all the most up-to-date devices—at the 
lowest possible prices. 

Headquarters for Radio 
Montgomery Ward & Co. is headquarters 
for Radio, selling everything direct by mail 
without the usual “‘ Radio-profits.’”” Why 
pay higher prices? Ward quality is the 
best and the prices will often save you one- 
third. Everything sold under our Fifty 
Year Old Guarantee— Your Money Backif 


YouAre NotSatisfied. Write today for your 
a copy of this complete 52-page Radio Book. 
Ce \s Write to our house nearest you 
Address Dept. 4-R 
Chicago Kansas Ci St. Paul 
RE \ Portiand, Ore. Ft. Worth Oakiand, Cal. | 


Montgomery éry Ward &@. 
Oldest Mail Order House is Today the Bost Progressive 
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land this wave has been picked up by the 


leasted for English homes. The KDKA sta- 
|tion has been transmitting on a 100-meter 


|Manchester station of the Metropolitan- 
| Vickers Electrical Company and repeated on 
| 385 meters. 


lor less pressure causes the mereury to spread 


Radio Notes 


Re-Broadcasting American Programs 
in England has become a rather common- 
place feat. Recently the programs of the 
Westinghouse station, KDKA, have been in- 
tercepted by English stations and re-broad- 


wave length for re-broadeasting purposes, 





A Mercury Variable Condenser.—There 
has appeared on the market a variable con- 
denser which makes use of liquid mercury 
under pressure. The application of greater 





more or less over the mica dielectric and to 


| produce greater or less capacity effect. The | 


|}general magazines. The average cost of the 


| 


| 


| veloped, which make for sharper tuning, less 


| 


| Hlowever, the regenerative circuit has done 


mereury is entirely enclosed, eliminating all | 
possibility of dust and dirt, and, therefore, 
leakage and noises. It is claimed that this 
new condenser will stand more than 5000 
volts, so that it can be used for low-power 
transmission as well as for receiving. Be-| 
cause of the simple construction, the price is 
quite moderate. 


Radio and the Farmer.—A special sur- 
vey of about 1200 farmers just completed 
by the U. S. Department of Agriculture has 
disclosed the importance of radio in the 
production and marketing of agricultural 
products. More than 50 per cent of the 
1200 farmers reported that they owned tube 
sets employing three or more tubes. A large 
number have home-made sets ranging from 
the simple crystal to the tube set. More 
than 75 different makes of sets were found 
among the manufactured sets purchased, al- 
though the bulk of the sets were confined 
to about 15 of the leading makes that are 
more or less widely advertised in radio and 





manufactured sets was $172. Comparatively 
few of the owners of home-made sets operate 
crystal receivers, the survey revealed. The 
average cost of the crystal sets was $11. 
The average cost of the home-made tube sets 
was $83. 


Is the Regenerative Set on the Wane? 

That is a question which is being asked 
and asked often these days. With the recent 
progress in radio engineering it is fair to 
state that the regenerative circuit no longer 
occupies the important position which it did 
a year ago. Better circuits have been de- 


distortion, and positively no re-radiation. 


more to bring about radio broadeasting than 
any other factor. It was available at a time 
when there was nothing else that could even 
be compared with it in point of efficiency. 
It permitted the construction of simple sets 
which would bring in radio-phone signals 
from stations many hundred miles away. It 
made for loud signals, whereas, heretofore, | 
single tubes produced barely audible signals. 
Nevertheless, and despite the many ingeni- 
ous tuners which have been devised of late 
to give new life to the regenerative receiver, 
the fact remains that regenerative circuits 
are being superseded by radio frequency, neu- 
trodyne, superdyne, radiodyne, super-hetero- 
dyne, and other circuits. 


The Sealed Radio Sets of Australia.— 
A novel method has been adopted by the 








Australian Commonwealth radio authorities 
\for protecting broadcasting stations. The 
regulations recently promulgated require 
| that every prospective purchaser of a receiv- 
ing set must present to the radio goods 
dealer a certificate of license showing that 
he has subscribed to the service of the sta- 
tion operating on the wave length to which 
the instrument being purchased is adjusted. 





If a radio enthusiast desires to listen in on 
|additional programs he ean have his receiv- 
ling set so adjusted, but only on the produc- 
tion of certificates showing that he has made 
| separate subscriptions to each. At a recent 
leonference of Federal authorities, manu- 
facturers, broadeasting companies, and deal- 
lers, the adoption of a uniform device for 
sealing receiving sets was decided upon. 
While the sealed-set regulations may be de- 
feated by certain owners of receiving sets, 
the Government has authority to make sur- 
prise inspections of every set to see that the 
seals have not been tampered with. It is 
understood that the sealing device, which is 
added locally, will in no way interfere with 
the sale of American radio sets in Australia. 

The Wave Trap is becoming more and 
more of a necessity in connection with sets 
which do not tune sharply and in localities 
where there are two or more transmitters at 
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Compare the finish of Frost-Radio 
jacks with Sterling Silver 


FROST-RADIO 
Jacks Are the World’s 
Standard of Quality 


‘TRULY may it be said of 

any FROST-RADIO Jack that it 
‘sparkles like a jewel.” Their 
superb finish adds the crown- 
ing touch tothe world’s small- 
est,neatest, finest jacks. Frames 
are electric brass, triple nickel 
plated and hand buffed al/ 
over, sides, top, bottom and 
ends. Radio fans have learned 
that FROST-RADIO Jacks have 
absolutely no competition in 
finish, design, workmanship 
and all-around quality. Priced 
from 60c to 90c. Made in all 
styles, including Neutrodyne. 
Ask your dealer about thern. 


Just one of some three- 


score FROST-RADW Qual- 
ity Radio Predacts 


HERBERT H. FROST, Inc. 
154 W. Lake Street 
New York 


CHICAGO Kansas City 














irges Radio and Auto Batteries at 
home OVERNIGHT for a nickel. 
Your dealer has it. 
Write for FREE booklet and list of broad- 
casting stations. 
The Automatic Electrical Devices Co. 
120 West Third St., Cincinnati, Ohio 

















E Y WORK 
LEARN WATCHWORK JEWELRY, WORK 
A fine trade commanding a good salary and your 


services always in demand or you can 
start in business for yourself. At 


BRADLEY INSTITUTE 
ws greatest school for 
rological Dept. H, 


Bradley Polytechnic Inst., Peoria, 
lll., for our latest catalogue 


























work on almost the same wave lengths. 
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Burgess “A” Battery 


Introduces a New Silent Partner 
Notice that he’s geoete my size—same height—same 
width—same weight. We look like twins. 
He is VERTICAL “B” JUNIOR. He has the sa 
22'% volts of pep as the rest of the Burgess “ “Efe — 
ily. He is quiet — never talks to himself and he never 
lays down on the job. 


BURGESS BATTERY COMPANY 


Encineecrs - DRY BATTERIES - Manuracturers 

FLASHLIGHT - RADIC - IGNITION - TELEPHONE 

GENERAL SALES OFFice: HARRIS TRUST BLDOG.. CHICAGO 
LABORATORIES AND WORKS: MADISON, WISCONSIN 


BRANCHES 
aew yore sosTow KANSAS CITY MINNEAPOLIS 
WASHINGTON PirrseuRcH ST.Louls mew ORLEANS 
IN CANADA 


PLANTS: NIAGARA FALLS AMD WINNIPEG 
BRABCHES: TORONTO - MONTREAL ~- ST, Jone 
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Fortunately, the wave trap is a simple con- 
traption and may be readily made or pur- 
chased complete at a low cost. The simplest 
kind of wave trap consists of a shellacked 
tube three inches in diameter, on which are 
wound ten turns of No. 18 double cotton- 
covered wire to serve as the antenna cir- 
cuit. Around this winding is placed a layer 
of insulation, say oiled muslin, and a wind- 
ing of 35 turns of No. 26 double-cotton- 
covered wire. This second winding is con- 
nected to the terminals of a 43-plate or 
.001 mfd. variable condenser. The first 
winding is connected to the antenna and 
ground, just the same as the receiving set. 
In fact, it is shunted across the terminals 
of the receiving set. Such a wave trap 
serves to “trap” undesired signals, which are 
tuned in for the closed oscillating circuit 
consisting of the second winding and vari- 
able condenser, there to lose themselves, so 
to speak, and not get into the receiver 
which is tuned for another wave length. 


The Superdyne Receiver now steps up 
to the forepart of the radio stage and basks 
in the limelight. Like most of the recent 
advances in broadcast receivers, the principal 
feature of the superdyne is its special radio 
frequency amplifying circuit. Soth the in- 
put and output circuits of the first tube are 
carefully tuned to the incoming wave, which 
is an arrangement that is bound to give 
remarkable results. The possibility of 
oscillations has been eliminated by the in- 
genious device of a reversed tickler coil. 
The tickler gives the tube negative regenera- 
tion, which discourages its tendency to oscil- 
late instead of aiding it, as the usual tickler 
does. In tuning in on a station both the 
grid cirenit and the plate circuit are tuned 
by variable condensers. If the set clicks 
and breaks into oscillation, it can be im- 
mediately stopped by a turn of the tickler 
or stabilizer dial. It may be necessary to 
turn the stabilizer at right angles to the 
grid circuit coil in order to pick up a sta- 
tion. As soon as the set starts to oscillate 
it should be tuned down immediately. Then, 
after both grid and plate circuits are tuned 
to resonance with the incoming signal the 
coupling between the stabilizer and the grid 
coil can be reduced until the volume of sig- 
nal is as great as desired or until the set 
is just below the point of breaking into 
oscillation. Complicated as all this may 
sound, the set can be operated with but little 
practice. It will not only tune sharply, but 
it will bring in distant stations with ample 
volume. 


The Loud-Speaker Horn.—The popular 
conception of the function of a horn on 
either a loud-speaker or a phonograph is 
erroneous. We hear that a horn “resonates” 
or it “concentrates the sound,” or it “ampli- 
fies,” and many other explanations, all of 
which are vague and most of them incorrect. 
It is true that a horn resonates at certain 
frequencies, and for that reason increases 
the amount of radiation at those frequencies. 
Any form of resonance, however, is unde- 
sirable because it is impossible to increase 
the amount of radiated energy uniformly 
at all frequencies within a wide range by 
this method. If a horn is not to distort, 
its walls should be non-vibrating and its 
air column resonances, within the range of 
frequencies used, should be slight. If we 
think of the term “amplification” as mean- 
ing the inereasing of any form of response 
by supplying energy from another source, 
we see at once that a horn can not amplify 
because it can not supply energy, we learn 
from C. R. Hanna of the Westinghouse Re- 
search Laboratory. It should be evident, 
therefore, that a horn merely loads the dia- 
phragm in such a way as to cause more 
sound energy to be radiated into the sur- 
rounding space from the diaphragm. 'The 
term “radiator” more accurately describes 
the action of a horn. <A good horn, there- 
fore, is one which causes the diaphragm to 
radiate almost uniformly at all frequencies 
within the desired limits. This condition is 
more easily attained in a phonograph than 
in a loud-speaker. In the phonograph the 
diaphragm is forced to follow the vibrations 
of the record except for the slight spring 
of the needle, while in the loud-speaker the 
diaphragm is not impelled to follow the 
variations of current in the windings be- 
cause there is no rigid connection between 
the two. In the phonograph it is necessary 
only that the horn shall radiate uniformly 
at different frequencies for a given root 
mean square velocity of the diaphragm. In 
the loud-speaker the horn must fulfill this 
condition, and also help to cause the dia- 
phragm to vibrate at a nearly uniform 
velocity when the same current at different 
frequencies is passed through the windings. 
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Eveready gives you the right battery 


a a 





for every radio use! 


ACH Eveready Radio Battery represents thirty years of battery 
building experience. Each Eveready Battery represents millions 
of dollars invested in men, methods and machinery. Overseeing 
Eveready production is the greatest battery laboratory known to 
science, where every particle of raw material is required to pass 
Eveready’s exacting tests. To insure Eveready serviceability, batches of 
Eveready Batteries are constantly being set aside for performance tests. 
And, finally, daily shipments keep dealers supplied with fresh Eveready 
Batteries, packed full of power. 


To be certain of battery satisfaction, insist on Eveready Radio 
Batteries—they last longer. 


EVEREADY 





Radio Batteries 


-they last longer 
The radio dry cell triumphant 


For economical, satisfactory radio, light the filaments of your dry cell 
tubes with the Eveready Dry Cell Radio “A” Battery. Will unfailingly 
outlast any other at % ampere current. Full instructions for getting this 
Economical Eighth, on labels and in our booklets. This battery will 
exceed your expectations in economy and performance. 


Equal to all demands 


Power flows from your “B” Battery, power that gives life to your 
head-phones or loud speaker. Some tubes draw more “B” Battery current 
than others, but whatever the tube or tubes you use, Eveready “B” 
Batteries will give you maximum results. Eveready “B” Batteries are 
made in six sizes, for all possible uses. Always use the biggest possible 
battery, for it contains more energy in proportion tocost, and lasts longer. 
Where space is limited, use No. 764, the vertical “B” Battery that occu- 
pies little table space but is packed with long-lasting power. 





This battery is a wonder worker 


Eveready'’s biggest contribution to economical and more 
satisfying radio is the Eveready “C” Battery, a triple-use, 
universal battery. It will make the loud speaker respond 
with a new fullness and naturalness of tone, and save much 
money by making the “B” Battery last still longer. Connect 
it with the grids of audio frequency amplifiers and notice the 
big difference. Can also be used as an “A” Battery for 199 
type tubes in portable sets, and as a “B” Battery booster. 
Eveready Radio Battery No. '771—use it! 


NATIONAL CARBON COMPANY, Inc., New York and San Francisco 
Headquarters for Radio Battery Information 
CANADIAN NATIONAL CARBON CO., Limited. Factory and Offices: Toronto, Ontario 


Informative and money-saving booklets on radio batteries sent free on request. If you have any radio battery problems, write 
to G. C. Furness, Manager, Radio Division, National Carbon Co., Inc., 216-218 Orton Street, Long Island City, N. Y. 
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“What a whale of a difference 


just a few cents make: 


._. all the difference 
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Geometry and the Photometer.—An 
icosahedron surface has been successfully 
used by the Westinghouse Lamp Co. for the 
#99 |}measurement of the very largest street-light- 
ing luminaires. Such a solid, having twenty 
faces, each an equilateral triangle, is more 
adapted to manufacturing than a sphere and 
occupies less vertical distance, without sacri- 
ficing any accuracy within the limits of com- 
mercial testing. 

Cement for Porcelain and Glass Insu- 
lators is now available. It is sold as a 
dry powder, with the necessary quantity of 
liquid hardener for mixing. It is furnished in 
bulk quantities or in small lots, according to 
requirements. This cement is said to be a 
porcelain putty that sets and hardens at nor- 
mal temperatures. No heat is used. For 
cementing, patching and repairing insulators 
of any size or type, the new cement forms a 
homogeneous mass with the material of 
which the insulator is made. In a few days 
it becomes as hard as flint, so the manufac- 
| turer claims. It is easily and quickly pre- 
pared. After being mixed to the proper con- 
| sistency it remains soft and pliable for sev- 
eral hours. It requires no reinforeing and | 
no heat to develop the full strength of the 
insulator. 

The 110,000-Volt 4427-Foot Span over | 

Carquinez Straits, on San Francisco Bay, is 
one of the interesting feats of high-power 
transmission in this country. The first cross- 
ing of the Carquinez Straits by a high-ten- 
sion transmission line was one of the step- 
ping stones in the progress of the electrical 
industry. The pioneers built well, and the 
march of events, with its demands for 
greater and greater blocks of power, found 
the crossing structure adequate for the new 
| requirements. Constructed in 1901 for one 
| 60,000-volt cireuit, with a spare cable, two 
|} additional cables were added in 1914, mak- 
jing two 60,000-volt circuits. In 1922, ecoin- 
|cident with the replacement of 60,000-volt 
| pole lines by a 110,000-volt tower line, the 
| crossing was modified to allow 110,000 volts 
on the two circuits, thus again practically 
| doubling the transmission capacity. 

The Underground Duct System of wir- | 
ing is becoming increasingly popular in com- 
|mereial buildings. For years architects and 
peor nay have been confronted with the 
| 
| 


| Electrical Notes 
| 








| 


problem of installing sufficiently flexible sys- | 
tems of floor distribution for light, power | 
|} and signal circuits to care for future require- | 
|}ments. Of late the problem has been aggra- | 
vated by the tendency toward open offices, 
| with the consequent uncertainty of desk lo- 
cations, and by the need in industrial plants 
—_— | of changing motor locations or feeder circuits 
because of changes in production processes. 


betweeti just an ordinary cigarette 
and—FATIMA, the most skillful 


blend in cigarette history. 








Jacks! 


—high jacks 
—low jacks 
—that help the game 


Oh, what we know about jacks! If we 
were to romp through our records I 
should venture tv say we have sold 
jacks enough to make the side of the 
Court House look like a radiator hood 
on a Flivver. Yes! We have built 
hundreds of thousands of jacks for 
the most critical telephone work for 
years. If you need jacks and want to 
be absolutely sure they will deliver, 
just put “Kellogg Jacks’’ down on 
your order list. You can’t go wrong. 


A thoroughly efficient, snug little job 
at $1.10 apiece for 4 conductor Jacks, 


Use—is The Test. 






KELL OGG SWITCHBOARD 
G& SUPPLY COMPANY 
CHICAGO 








According to Electrical World, the new sys- | 
tem of wiring consists of a grid, loop or any | 


li other preferred arrangement of half-round 
a ity fiber ducts connected at intersections by junc- | 
: lifi ti tion boxes which are merely laid in position 





(not actually attached to the components of | 
the system) and the whole incorporated in 
the floor fill so that outlets can be placed at | 
the beginning or after the floors are com-| 
pleted. Either single-duct or double-duct can 
be installed, depe nding on whether the elec- 
trie power and signal cireuits are grouped in 
the same duct or separated. Access to the | 
duct is obtained through inserts or outlet fit- 
tings placed at the start or after the floor| & 
is finished. 
Electricity Roasts Beef for 5000) 
People.—A new and unusual application | 
of electric heating was made recently when 
electrically barbecued beef was served to five 
thousand people at the annual round up and 
celebration “at Ephrata, Washington. We 
learn from Electrical World that four steers | 
weighing about two thousand pounds each 
were dressed and prepared for the barbecue 
and roasted in a large electrically-heated pit 
built especially for the occasion. The impro- 
vised oven was 32 feet long, 4 feet wide and 
6 feet deep. Twelve heating elements each 
of 3 kilowatt capacity and consisting of 
about 150 feet of No. 14 iron wire were 
in your set by using amplifying trans- placed one foot above the bottom of the pit. 
formers and completely assembled am- Sheet-iron heat deflectors were placed one foot 
plifying units of proven quality. above the heating elements, and a foot and 
a half above the deflectors were placed iron 
bars to hold the beef. Thermostatic control 
was provided to maintain an even heat in the | 
pit. The meat was first roasted at a tem-| 
perature of 550 degrees for two hours. The | 
heat was then reduced to 350 degrees and | 
maintained at this point for four hours. For 
the next six hours the temperature ranged | 
from 250 degrees to 300 degrees. At mid-, 
| night the meat had been roasting for twelve | 
| hours, and the temperature was then reduced 
to 200 degrees and held there for twelve 





TYPE 300D AMPLIFIER UNIT 


If distortion occurs in your audio 
frequency amplifier the results of your 
whole set are spoiled. Use only audio 
frequency amplifiers of proven quality. 
The General Radio Co. was the first 
company to offer commercially a closed 
core audio frequency amplifying trans- 
former. It has been instrumental in 
the development and .improvement of 
such transformers. Assure satisfaction 


Type 231A Amp. Trans. i $5.00 
Type 300C Amp. Unit for UV199s . $7.75 
Type 300D . UV201As $8.25 


Send for Bulletin 916S 


General Radio Co. 


Massachusetts Ave. and Windsor St. 
Cambridge 39, Mass. 














— until the time of the barbecue. 
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Radio 
‘‘Applause Cards’’ 


“_. Station K-C-L-X signing off. If you 
have enjoyed the antiete program, won't 
you write in and tell them? 
By all means! Quickly and easily with 
“Applause Cards.”"* They're handsomely 
printed mailing cards. All ready for you 
to fill in with your comments, sign, an 
drop in the mail box. 
Keep a pack of them near your receiving 
set. 
You can use “Applause Cards” * libera 
because they are FREE AT YOUR RADIO 
DEALER’S. 
Mn arog Cards” * were originated by this 
pany. makers of the popular Dictogrand 
Loud. Speaker and the Aristocrat Dictograph 
Headset. The only Be rem Cards” * are 
Dictograph Copyrigh ‘Applause Cards.’"*) 
A big FREE ‘a 7 “ them awaits ee 
at your dealer’s. he has not 
stoned. WRITE us? GIVING HIS NA rE 
and we'll ship you a generous supply of 
“Applause Cards” * free, prepaid, direct. 
Dept. J-3. *Reg. U.S. Pat. Off. 


DICTOGRAPH 
PRODUCTS CORPORATION 
220 West 42nd Street New York City 

















says Kemper Slidell. 
Frank DePries &A 
_— over $325 profit in one 
L. D. Payne averaged 
30.77 profit = 217 days. 
=. Mendenhall only 
<a F half time and made 
$100 a week. We need 
more men to sell Super 
Fyr-Fyters to hotels, 
garages, stores, factor- 
ies, schools, homes and 
auto-owners. Ap- 
proved by bake 
writers. Get our 
Plan, find out how 
to make real mon- 
ey. Noexperience 
how to get orders. 













We have a pian 
whereby our active 
workers can get s 
Ford without cost, in 
addition to their big 

Get 


cash earnings. 
the plan---quick ! 





needed, we train you ~~ ft, FF 
Good territory going fast—wri 
The Fyr-FyterCo., 2448 Byecl gee Bide, Deyton, oO. 


Sidney - Built 
Medium Pattern Lathes 


Made in both 3-step 
cone headstock and all- 
geared type. i 

to hai a work 
on a raj 


basis Toomer 
pair es Tite for 


ails and prices. 
THE SIDNEY 
MA .Y TOOL CO. 
Dept. 1603 Sidney, Ohio 








14” x6’ 
Price: $415. 








Experimental and ‘Model Work 


Fine Instruments and Fine Machinery, 
Inventions Develope 
Special Tools, Dies, Gear © utting, Ete. 


HENRY ZUHR, Inc. 489-93 Broome St., New York City 
WHY NOT 2322.57 


hundreds of kinds for collections. Some worth $ 
to $7 each. Simple outdoor work with my instruc- 
tions, pictures, price-list. Send 10 cents (not 

tamps) for my Illustrated Prospectus before 
— ag’ ay La | gy in In- 


BEgHGDA 


(Bermuda Gov't's Official Contract 
Sailings Twice Weekly 
Via Palatial, Twin-Screw, Oil-Burning 
Ss. S. “FORT VICTORIA” and 
Ss. S. “FORT ST. GEORGE” 
Each 14,000 Tons Displacement 
For Illustrated Booklets Write to 


FURNESS BERMUDA LINE, 34 Whitehall St., N. Y. 


or any Local Tourist Agent 



































“WONDER” COLD PIPE, TUBING 
AND BAR BENDERS 


Standard of the World 
Hand and Motor 


perat 
14 Sizes of Machines 
What it costs to pond pipe 
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A Wild Night on the “Shenandoah” 


(Continued from page 158) 

pulled forward the vertical rudder post, a 
heavy member measuring ten inches by ten 
inches, so that the top of this post is now 
about twelve inches from the vertical. It is 
needless to say that the covering fabric was 
in large part torn away from the wrecked 
frame; and it will be understood that the 
steering of the ship, complicated as it was by 
the gaping hole in the bow, became a very 
difficult matter. 

To any one unfamiliar with the problem 
of airships and their structure, it would 
seem that the remedy for these troubles 
would be the simple one of strengthening the 
bow and stern construction; but to do this 
means to add additional weight to the ship 
and reduce the useful lift to that extent. 
But the useful lift, that is to say the dif- 
ference between the dead weight of the ship 
and the lifting power of the gas, is the 
eapital with which the airship designer has 
te work; and every reduction in the lift 
means a corresponding reduction in engine 
power and speed, or in the amount of fuel 
that can be carried and, therefore, in the 
radius of action of the ship. It is this de- 
mand for light weight with its consequent 
frailty of structure, which renders the de- 
signing of a dirigible such a ticklish job. 
Both German and English designers have 
stated that the “Shenandoah” is probably 
the strongest airship that has as yet been 
built; yet we see what happens to her in 
a winter’s gale of a few hours’ duration. 


The escape from these conflicting condi- 
tions lies in the direction of greater size. 


Speaking approximately, the weight of an 
airship increases as the square of her di- 
mensions, whereas the lifting capacity in- 
creases as the enbe. Hence, it follows that 
an airship 1000 feet long ean be built rela- 
tively of much greater strength and rigidity 
than one 650 feet long. Because of the 
greater relative buoyancy at his disposal, the 
designer can design such parts as experience 
shown to be vulnerable with a_ suf- 
margin of strength to stand up to 
their work. As a matter of fact, the ships 
which are to be built with the assistance 
of the British Government for the service 
between Great Britain, India and Australia, 
and those which will be built by the Amer- 


has 
ficient 








ican Company which has bought up the| 
German patent rights, will be of such di- 


mensions as to make even the “Shenandoah” 
modest by comparison. 


Our Abrams Investigation—VI 
(Continued from page 159) 
usable plane. 

Dr. Abrams knew nothing or next to noth- 
ing regarding electricity, even though he 
made use of electrical apparatus in his work. 
Of course, he would tell you that he was 
applying electronic energy to his diagnostic 
and treatment technique, but even then he 
was on dangerous ground. No less an 
authority than Professor Millikan, probably 
America’s greatest physicist in the field of 
the electron, investigated the Abrams ap- 
paratus und stated that it did not rest on 
any sort of scientific foundation whatsoever. 
Professor Millikan holds that the E. R. A. 
claims are the height of absurdity. If it is 
true that the electrons inside of atoms give 
off, under suitable stimulation, frequencies 
of definite period which are properly called 
electronic frequencies, then these frequen- 
cies are billions of times higher than any 
which the E. R. A. are using in their treat- 
ment, so that the use of the word “elec- 
tronic” in connection with the 
method is misleading and unscientific. If 
there is anything in the E. R. A. technique, 
it is certainly not electronic, electrical or 
magnetic. 





Abrams | 


Not only did Abrams know little or noth- | 


ing about physies; in the face of this he 
insisted on tying up physics with his theories 
at every possible turn, when there was no 
possible tie-up. His writings may have been 
convineing to some medical men interested 
primarily in the medical aspects of the case; 
but to the orderly and trained scientific 
mind, they were nothing short of bewilder- 
ing. His book “New Concepts in Diagnosis 
and Treatment” was typical of his weird and 
rambling writings of late. In that work 
he failed to set forth his discoveries or 
describe his apparatus so that one could 
build the instruments and repeat his experi- 
ments. Early in our investigation we ob- 
tained a copy: of this work, and try as we 
would to understand its seemingly significant 
contents, we had to give it up as impossible. 
It proved to be an incoherent hodge-podge. 
One might rise to say that perhaps our 
(Continued on page 210) 
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IN THE ALLIED PAPER 


Alex G. Gilman, Pres. 
Allied Paper Mills, says: 


“Dependable power trans- 
mitting machinery is as nec- 
essary to the manufacture of 
paper as is dependable paper 
to the production of fine 
printed works. Power costs 
always have been an item for 
the careful consideration of 
the mill executives, and inthis 
period of high material and 
labor costs and the necessity 
for maximum production, we 
must watch every leak, be it 
power or material. Wedevelop 
around 9,000 horse power, 
operate 24 hours six days a 
week, and troublein our engine 
rooms or on our power line 
would stand us heavy losses.” 


Dodge Transmitting Units Are Giving 
24-Hour Service 


In the Monarch Division of the Allied 
Paper Mills at Kalamazoo, Michigan, 
Dodge pulleys, hangers, bearings and 
clutches, and rope drive have been ren- 
dering 24 hour service, six days a week 
for 14 years. 

Throughout the extensive operating 
departments of the Allied Mills, Dodge 
equipment is giving the type of contin- 
uous service the business of paper 


making demands. Dodge means power 
savings. Plants standardizing on Dodge 
rank on the plus side of the ledger 
in power actually delivered to produc- 
tion. 
Five hundred local dealers distribute 
e products on the immediate deliv- 
ery basis. Trained engineers are always 
available for expert counsel on the 
special machinery demands of industry. 





DODGE MANUFACTURING CORPORATION 


General Offices: Mishawaka, Ind. 


Factories: Mishawaka, Ind., and Oneida, N. ¥ 
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The Executive’s Interest in 
Power Transmission 


He Should Realize Its Importance in 


Production 


The executive is primarily interested in 
results as reflected on the balance sheet. 
He may not be particularly interested in a 
machine as simply a unit in the production 
of the plant; he may not care whether the 
machine employs rawhide or cast steel 
gears and pinions, but he is interested in 
the relation of that particular unit to his 
production costs and profits. Therefore; if 
the efficiency of one type of gear is higher 
than another type to the extent that it sub- 


gearing. 





stantially affects production, it is believed 
only logical that he can be interested in 


By the same line of reasoning it is be- 
lieved equally true that the executive, being 
vitally interested in power costs as an 
important item of production expense, 
would be and is interested in the relative 
efficiency of the various’ means employed 
for the transmission of power from the 
boiler room to the machinery of production. 
He is interested because the percentage of 
power actually delivered to the machine 
producing the product varies greatly, ac- 
cording to the efficiency of the means used 
for transmission, and because the waste | 
occasioned by inefficient systems of trans- 
mission, or the savings effected by efficient 


units have a definite and important bearing 


Dodge has for forty years stood for 


] 

| on the monthly financial statement 
| machinery. 

| 


sive friction in thousands of plants. 


fully appreciate the importance of 


the importance of dependable power 


road bed of power very much at heart. 


maximum power delivery to productive 
It has stood for power sav- 
ings—it has fought and overcome exces- 


That the directing heads of organizations 


the 


power transmitting units is evidenced by 
the letter of Mr. Alex Gilman, President of 
the Alljed Paper Mills, in which he stresses 


and 


equally dependable transmission in the 
production of dependable printing papers. 
It shows conclusively that the directing 
heads of business have this interest in their 
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Practically Every Man 


in the World 
of Industry 


will want 
this New 


Book— 


as soon as 
the mails 
can bring 
it to him. 


Your copy 
awaits your 
application. 


(NO CHARGE) 
We suggest writing for it at once. 


“A Pocket Guide to Economy 
and a Short-Cut to 
Super- Efficiency. 


Sixty pages (6 x 9 inches) of authoritative 
facts, compiled in business-like sequence. No 
“advertising romancing,” no argument, no 
“clever salesmanship.” Just plain facts for 
clear heads. 


Almost every manufacturing business em- 
ploys hardwood in some way. 


Every man in industry knows the special 
utility for which Hard Maple is vital—in his 
own business. Yet every such man will be 
astonished by the list of 156 specialized appli- 
cations for which Hard Maple is the estab- 
lished standard material. 


New thoughts will spring from the reading of 
this list and from a study of the official statis- 
tics of strength (compression, shearing and 
tension) of all American hardwoods, beam- 
tests and impact-bending of hard and soft 
woods, etc. Some of those new thoughts may 
bevaluable. Illustrations, 2 colors throughout. 


“TAKE THE GUESSWORK OUT 
OF YOUR WOODWORKING” 


A brand-new and invaluable reference volume. 
For your copy (with our compliments) please write, on letterhead, to 


The Northern Hard Maple Manufacturers 


311 F. R.A. Building, Oshkosh, Wisconsin 
311 Cummer-Diggins Bldg., Cadillac, Michigan 
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Science Notes 
A Digest of Everything of General Interest Appearing in 


Current Literature 





New Telescope for Russia.—German | 
papers report the delivery by an English | 
concern of a huge telescope ordered by the | 
Russian Government for the Nikolai Observa- 
tory on the Black Sea. 

Study Climatology and the Weather at 
Home. — Clark University now offers a} 
course in home study of “Climatology and | 
the Climates of the World” as a companion 
to that on “The Passing Weather.” 

“Why the Weather?”—This is the! 
name of a service furnished newspapers by | 
a syndicate supplying scientific news to news- | 
papers. Nearly everyone is interested in the | 
weather and the newspapers can give up a} 
certain amount of space to this subject with | 
advantage to the public. 

The Nightingale’s Song in England.— 
A party of 60 recently stayed up all night 
in the Surrey woods to hear nightingales 
sing, and they were well rewarded for their 
sacrifice of sleep and comfort. Nineteen 
songsters were distinguished. The spot se- 
lected was an old quarry. 

Meteorological Degrees.— This year 
two degrees were given in Meteorology by 
George Washington University. The only | 
other degrees of Doctor of Philosophy for 
Meteorology were given by Johns Hopkins 
University in 1899. Harvard in 1914 and} 
1917 and at Wisconsin in 1918. 

Longer Sheep’s Wool. — Dr. Serge! 
has announced a new discovery 
which may prove of great value to wool 
growers. He states that the transplanting 
of glands from one sheep to another will 
eause the wool to grow 10 inches longer than 





normal on the animal with the extra glands. | 





Foreign Fauna Study. — A traveling | 
scholarship for the study of the fauna of | 
foreign countries was ‘announced by the 
Smithsonian Institution, which will devote 
the interest from a bequest of $50,000 to the 
project. The fund was given to the institu- 


| tion by the late Mrs. Virginia Purdy Bacon 


jof New 


York. 


Those awarded the scholar- 


| ship which will rotate every two years, will 








receive about $2,500 a year. 

Presence of Mind.—A burglar in Wales, | 
in a place which we cannot pronounce, was 
undone by finger prints secured under pe-| 
euliar circumstances. A maid servant was 
awakened in true movie style by the bur-| 
glar’s flashlight. She said she felt faint and 
asked for a glass of water which he gave} 
her and finding no valuables took his de- 
parture. He was traced by the finger prints 


on the glass and proved to be a pitman 7 


an old offender. 

The Hippopotamus and the Tennis 
Ball. — “Zeekoe” in life was a $5,000 
hippopotamus in the Cincinnati “Zoo.” Some 
ill-balanced or thoughtless person threw a 
tennis ball into the cage and hippopotamus- 
like “Zeekoe” swallowed it. The tennis ball 
was found wedged in the huge beast’s stom- 
ach, where, unable to pass further through | 
the narrow opening, it formed an obstruc- 
tion, which resulted in the animal’s death 
after four days of suffering. “Zeekoe”’ got 
by after swallowing a lady’s mesh bag, but 
the tennis ball was too much. 

Burroughs’ Memorial. — Henry Ford 
has given John Burroughs’ place in the town 


of Esopus, N. Y., to the John Burroughs 
Memorial Association. In his will Mr. Bur- 
roughs left “Slabsides” and the house at 


Roxbury, known as “Woodchuck Lodge,” to 
Dr. Clara Barrus and gave her exclusive con- 
trol of both places as long as she should live. 
The Memorial Association which had in- 
tended to acquire both properties, was unable 
to raise the required money, but Mr. Ford 
eame to the rescue by obtaining the interest 
of Dr. Barrus in “Slabsides,” which he has 
turned over to the association. 

Fails to Find Insulin.—Experiments 
conducted by the Fisheries Bureau in an 
effort to extract insulin, used in treating 
diabetes, from the alimentary canals of 
sharks were said by bureau officials to have 
been “not very successful.” Working with 
the Public Health Service the bureau ob- 
tained about 16 pounds of pancreas tissues 
from various species of sharks but a labora- | 
tory test failed to develop any insulin. The | 





| Rockefeller 


eattle. The failure of the experiment, how- 
ever, may have resulted from the length of 
time which elapsed after the sharks were 
killed and before the laboratory tests were 
possible. 

Professor Pickering Resigns. — Prof. 
William Henry Pickering is to resign in 
September, 1924, and will become Assistant 
Professor Emeritus. He was born in Boston 
in 1858 and graduated at the Massachusetts 
Institute of Technology in 1879. Professor 
Pickering is the discoverer of the ninth and 


tenth satellites of Saturn and has made 
many contributions to astronomical knowl- 
edge. Professor Pickering in 1900 estab- 


lished the astronomical station for the Har- 
vard Observatory in Mandeville, Jamaica, 
where he now lives. In 1891 he established 


ithe Arequipa, Peru, station of the Harvard 
| Observatory and erected an observatory and 


telescope for Dr. Lowell at Flagstaff, Ariz., 
in 1894, 


Elephants Increasing.—The elephant is 


|a very useful animal both for draft purposes 


and for ivory. A few years ago 70,000 were 
slaughtered annually for their tusks so that 
it seemed as though there was a good chance 
of the big animal's becoming extinct. Wise 
laws, however, have checked the destruction 
so that the number is increasing. The war 
gave the elephants their chance and the 
British authorities in East Africa have also 
protected them. South of Zambesi the ele- 
phant is virtually extinet and the Cape mar- 
ket for ivory has ceased to exist. At present 
Mozambique is the center of the ivory trade. 
Oddly enough the Portuguese, through whose 
hands it comes, send nearly all the ivory 
across to Bombay, where it is sorted and cut 
and dispatched to the European markets. The 
world’s supply of real elephant ivory is now 
about 250 tons a year. 


Tryparsamide for Sleeping Sickness.— 
Sleeping sickness of Africa is not the same 
as that known in this country. It is caused 
usually by the bite of the tsetse fly, which 
spreads the trypanosomes, as the irritant 
germs that cause the disease are called. The 
problem was to find some drug which would 
kill these trypanosomes in the blood in all 
parts of the body, and which would, at the 
same time, not harm the body, an exceedingly 
difficult and delicate matter. Dr. Walter 
Jacobs and Dr. Michael Heidelberger of the 
Institute undertook this task. 
They took arsenic compounds and experi- 
mented with them, failing time and again to 
gain the desired effect, but noting the re- 
sults carefully and altering the compound 63 
times, they finally succeeded. That is why 
the drug tryparsamide, used with such sue- 
cess against the sleeping sickness and paresis, 
is known as A683, the sixty-third arsenic 
compound. The first experiments were con- 
dueted on animals, and when tryparsamide 
had proved its value, Dr. Louise Pearce went 
to Afriea and experimented with it on the 
natives. 

Hawaii National Park.—The Depart- 
ment of the Interior has just issued for free 
distribution a 16-page illustrated booklet on 
Hawaii National Park, which is described 
as a playground of easily accessible marvels 
available 365 days in the year. The booklet 
describes the various park trips from the 
city of Honolulu. The park is comprised 
of three separate areas, two of which are 
on the island of Hawaii, the third being on 
the island of Maui; this latter, the Haleakala 
section, contains the largest extinct voleano 
in the world within the crater of which it 
is said could be placed the city of Phila- 
delphia. The Kilauea section contains the 
famous “Lake of Everlasting Fire,” which 
is so convenient of approach that automo- 
biles are driven to the brink of the pit. The 
Mauna Loa section ineludes the huge crater 
of Mokuaweoweo at the summit of Mauna 
Loa, altitude 13,675 feet. The Mauna Loa 
trip is described as a three-day riding or 
hiking excursion from the Kilauea Voicano 
and it is said the lava formations provide 
a variation of interests that more than re- 
wards one for the rather strenuous climb. 
Copies of the Hawaii Park booklet may be 
obtained by addressing the National Park 
Service of the Department of the Interior, 


present source of supply is the pancreas of | Washington, D. C. 
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Thomas A. Edison in his laboratory. 
n from an old print. 








This country owes its remarkable progress 
to its pioneers. Men like Edison, Bell and 
others had visions of progress and the will 
to make them real. 


And permeating industry everywhere is 
this spirit of pioneering. The forward 
looking engineer and production man is 
not only willing but eager to pioneer, to 
try new and better methods. 


Sterling Grinding Engineers have dared 
to create a new and better grinding ser- 
vice. Using their practical and scientific 
knowledge and supported by this old and 
powerful organization they have made 


possible grinding results entirely new to 
the plants now using Sterling wheels. 


Sterling Grinding Engineers appeal to 
those pioneers of today—those engineers 
and production men who believe that 
improvements can be made. 


They ask to come into your plant and 
conduct a test that will show you, 
as it has shown others, a grinding re- 
sult entirely new in its efficiency and 
economy. In the spirit of progress, of 
better grinding, invite them in. Let 
their record in other plants decide for or 
against a test! 
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in to seven centsa 






That’s what it costs. to handle coal and other ma- 
terials with the Godfrey Conveyor. One man can 
actually unload and store a fifty-ton carload of coal 
in an hour and a half with this equipment. 


The location of the railroad siding in relation to 
the plant makes no difference. The Godfrey will 
meet all requirements. 


It will pay any firm using coal and similar materiais 
in carload lots to investigate the Godfrey. Ask for 
Bulletin A-23. 


GODFREY CONVEYOR COMPANY 





















Elkhart, Indiana 


The Cleveland Stone Company, Cleveland. New York and Boston 


The Sterling Grinding Wheel Co., Tiffin, O., and 30 N. Clinton St., Chicago, Ill. 
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A telling leak in your pro- ; 
duction costs can be made 
air-tight by the installation 
of Root Counters. 


With them there can be no 
shortages, padded tallying, 
waste of counting time, 
unaccounted for spoilage. 
Roots ounce of prevention 
is worth a ton of question- 
able cures. 


May we show you their many 
advantages ? 


Your name? 


THE ROOT CO. 


Bristol, Conn. 


Southern Office : 
4'% S. Church St., Charlotte, N.C. 

































The THREE-CONTACT Design 


COMMERCIAL Annular Ball Bearings are not high duty bearings. 

They are made for comparatively light service and for speeds up 
to 2500 R.P.M. They are, however, free running bearings of high 
efficiency. 








The design permits the use of a large number of large balls. The as 
advantages of the three-contact design are—large radial load capacity, 
thrust load capacity in either direction, and ability to sustain a com- 
bination radial and thrust load, or even a purely thrust load. 


Send for Catalog 


G) Commercial (G) 


THE SCHATZ MANUFACTURING CO. 
>» 230 Fairview Ave. Poughkeepsie, New York y. 
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business men, investors and bankers depend 
upon. BABSON’S REPORTS for two things: 


1. Complete information of fundamental 
business conditions. 


2. Analysis of the current situation and 
°  & . 
the particular opportunities it affords. 
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These same facts and analysis may be 


H worth several thousand dollars to you! 
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Ask for BABSON REPORT— C60 -gratis. 
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Your Securities In 
Our Safekeeping 
A COMPLETE service happily and eco- 


nomically combining, for your convenience, 
the protection of a safe deposit box and the 
advantages of a financial secretary. 

You may deposit your securities with us for 
safekeeping, subjectatall times toyour direc- 
tions, and we will relieve you of the respon- 
sibility aad burdensome detail which their 
proper care involves—among other things 

Collecting the income promptly, and 
preparing requisite ‘‘Income Tax 








| Certificates.’’ 
Crediting the collected income to your 
| account or remitting, as you instruct. 


Rendering periodical statements of your 
securities held and income collected, 
as you direct. 

Preparing your ‘‘Income Tax Returns’’ 
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| —Federal and New York State—of 

income collected by us, and, if you 

request, of income from other 
| | sources. } 
| Advising you on matters affecting your | 
| 


securities, and in the selection of 


investments. 
Acts as 





. Qur officers will gladly explain this Acts as 
Executor service to you in detail Trustee 
and —s — Under 
Administrator | 
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Our Abrams Investigation—VI 
(Continued from page 207) 


mentality was of insufficient capacity to | 


grasp this great truth. To which we reply 
with becoming modesty that we have mas- 
tered the Einstein theories, the various 
works dealing with the intricacies of elec- 
tronic structure of matter, and, what is 





especially pertinent, that our everyday work | 


brings us in touch with all manner of new 


ideas which we must examine, understand, | 


appraise, and pass upon. 
It may not mean much to the average 
medical man that Dr. Abrams, from our 


study of the man, knew virtually nothing | 


about electricity. 


We doubt if he could have | 


hooked up a door bell and made it work. | 


He had no conception, apparently, of the 
need of a closed circuit. Look, for instance, 
on page 272 of his work, “New Concepts, 
ete.,” and you will see the wire carrying the 
“energy” running to one pole of a step-up 
transformer—a one-inch spark coil, in this 
case. He apparently did not know the differ- 
ence between the primary and the secondary 
windings, so in the text he simply states 
that it goes to “one binding post.” The 
picture indicates that it goes to one pole 
of the primary. A wire runs from one pole 
of the secondary to the ground, while an- 
other from the secondary goes to the human 
detector. As he had no particular use for 
the other pole of the primary, he left it 
vacant! Note on page 48 his difficulties in 
telling the N from the S pole of a magnet. 


On page 143 he says “the vibratory rate for | 


tuberculosis is 15 ohms.” Today it seems 
to be 42 ohms. On page 187 we find this 
wonderful statement, “The voltage of the 
latter is usually very high and varies from 
2 to 17 ohms.” Further, on page 209, you 
will note this gem, “An ordinary dry cell 
of 114 volts and 12 amperes discharges, from 
the negative pole, an energy value of 70 
ohms (with biodynamometer). This energy 


discharge occurs during the flow of the cur- | 


rent irrespective of the distance of the poles 
on the body of the subject.” On page 234 


is another riddle: “The energy discharge 


}from a giant magnet with a lifting power 
|of approximately 400 pounds to the square 


| statements? 


inch has an energy discharge of only 32 
ohms.” (The English is Abrams’, as well 
as the physics.) 

What is it all about? 
may have impressed certain medical men to 
give up their orthodox and less spectacular 
methods in favor of FE. R. A., but to any 
one with even an elementary knowledge of 
electricity and physics, it simply does not 
make sense. Was Dr. Abrams totally ignor- 
ant of physies and electricity? Or did he 
intentionally write in this manner so as to 
surround his basic discoveries with impen- 
etrable barriers of confusing and weird 
Or again, was he really sane 


|} when he wrote these things? 





| ograms” ; 


| meter,” and so on. 


And then the nomenclature of the thing. 
Dr. Abrams was never at a loss for new 
names for the simplest kinds of things. A 
resistance box became a “reflexophone”; a 
magnet became a “depolarizer’; a slide-wire 
rheostat with two electrodes became a 
“biodynamometer”; electrodes became “dis- 
tal” and “proximal” electrodes; simple 
marks made by a tiny plumb bob moving 
over a smoked glass slide, as the consequence 
of involuntary muscular action of the re- 


This sort of thing | 


agent’s hand, became “gyrograms” or “path- | 


a combination of spark coils, tun- 
ing coils, variable condenser, electrodes and 
connecting wires became a “sphygmobio- 
Little wonder that few 


|of the E. R. A. men remember the names 
}given to these various instruments and to 





| the various phases of E. R. A. 


Not alone in his writings, but in his ex- 
periments there is the same sort of weird, 
meaningless, and even ridiculous atmosphere. 
He was forever working on something new. 
IIe went from one idea to another, with 
little loss of precious time. He would get 
together an assortment of radio instruments, 
projection apparatus, frog legs, measuring 
instruments and so on, and announce to 
E. R. A. circles that he was on the verge 
of measuring the disease energies and dis- 
pensing with the human reagent. In recent 
months he had several young electrical men 
working on these ideas, some of whom soon 
left his employ after determining for them- 
selves the small opportunities available for 
serious scientific development work. We 


have been in touch with several of these men | 


and have their stories. He made full use 
of the supersensitive characteristics of radio 
oscillating circuits and loud-speakers, pre- 
senting the normal phenomena of these cir- 
cuits, well known and understood by all 
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electrical engineers, as amazing new mani- 
festations of the electronic forces. 

Dr. Abrams may have been the greatest 
benefactor of mankind, as he has been rep- 
resented by enthusiastic scribes and his 
ardent followers. He may have been that 
in thought and in spirit, but not by the 
usual signs. Instead of presenting his dis- 
coveries to the world in the way of all the 
great medical pathfinders, he preferred to 
keep them a dark secret. His apparatus has 
been kept sealed, so as not to diselose the 
working members, and has been leased to 
practitioners at rentals so high that they 
could ill afford to use the BE. R. A. method 
except for extravagant fees from their 
patients. The rebuttal to all this is that 
Dr. Abrams desired to build up his technique 
in a lasting way, and to that end he insisted 
that a fair share of the vast sums of money 
received for electronic treatment should go 
towards the building of an electronic college 
and laboratory in San Francisco, the founda- 
tion of which has already been laid. Con- 
cerning the electronic college, more might 
be said at this time, but space forbids. 
Suffice it to say that Dr. Abrams did not 
follow the ethics of the medical profession 
in the matter of giving his great discovery 
to the world. His estate is variously esti- 
mated to be between $2,000,000 and $5,000,- 
000. No doubt, he was a true benefactor to 
many doctors who, before taking up E. R. A. 
technique, were handling a rather mediocre 
practice, but who, later, became quite well- 
to-do in very short order. This fact is by 
no means denied; if anything, Abrams was 
quite proud of his helping hand to thousands 
of practitioners, raised from penury to 
affluence, as the saying goes. 


How did Abrams teach his method? So| 


far as we have been able to learn, little of 
tangible value was being taught the students 
in their short and expensive course; and 
Abrams himself admitted that only half of 
them learned to make the diagnosis. Many 
students have admitted that they had little 
chance to learn anything. Abrams demon- 
strated his methods and made numerous 
diagnoses before his classes, and it was for 
the individual students to grasp whatever 
they could. Occasionally, they were asked 
to help in the procedure. At the comple- 
tion of the course the students would sign 
up for the Abrams apparatus and depart 
for home, there to work the thing out for 
themselves. Some of them did make it 
work; others did not. We know both kinds. 

Abrams was quite autocratic at all times. 
He was the leader. His word was final. 
No one might question his method or his 
findings. His students had to agree with 
all he said. If he announced a reaction, 
they had to experience it with him; there 
could be no alternative. It was decidedly 
Abrams’ “show” from start to finish, Many 
interesting things were done, to be sure; but 
the students had no hand in the working 
conditions and there must have been little 
of evidential value in the demonstrations. 
Yet—many of them were “sold.” As many 
of them have expressed it: “There must be 
something in it, somewhere!” 

If we may be pardoned for doing so, we 
must record the violent temper of Dr. 
Abrams. He would demonstrate his methods 
just so long as conditions were of his own 
choosing. Ilowever, as soon as someone 
endeavored to impose checks or some kind 
of control so that the findings would have 
evidential value, Dr. Abrams would express 
his violent disapproval and, in many in- 
stances, he would leave the room in a 
towering rage. We were informed of this 
state of affairs, not only through past in- 
stances but by persons quite close to Abrams. 
Expressions of sympathy and serious appre- 
hension were tendered to us, looking forward 
to the day, if it ever came, when we should 
meet Abrams face to face. 

When our investigation of the Electronic 
Reactions of Abrams was first announced, 
we received a letter from Dr. Abrams stat- 
ing: “I note that you contemplate investi- 
gating the ERA. I shall gladly place at the 
disposal of your investigators, with that ob- 
ject in view, my personal services and all 
the resources of my laboratory in San Fran- 
cisco.” 

It seemed as though our work would be 
materially simplified. We also began to in- 
cline to the idea that Dr. Abrams must have 
something basically true and provable, and 
that he had been grossly misrepresented by 
previous investigators, Soon we began to 
suggest preliminary tests, which could be 
conducted by mail or express; we proposed 
sending out pure germ cultures, which were 
to be identified by his electronic diagnosis. 
This, we were informed, could not be done. 
The test was not fair. Then we proposed 
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sending blood specimens, prepared in what- | 
ever manner he might specify and with the 
cooperation of his duly appointed representa- 
tive here in New York, so as to have the 
conditions fair and square. Dr. Abrams 
again declined, and wrote a long letter indi- 
eating in his customary involved and myster- 





ious style why such a test could not be 
earried out. The main purport of his re- 
fusal was to the effect that since his 75 to| 
90 per cent accurate findings could not be 
compared with clinical findings, the latter 
being so utterly wrong as to be of no value, 
how could we judge the results? We were 
in the midst of formulating still other test 
conditions, such as submitting one set of 
blood specimens, getting his readings, and 
then taking the same set, changing the 
identification numbers, and re-submitting 
them for a check-up on his own original! 


findings, when we learned of his unfortunate 
death. However, from what we had ex- 
perienced and what we have seen and heard 
in the past, we sincerely doubt that Dr. 
Albert Abrams would ever have made a test 
for us. 

His last letter to us, 
dealt with several matters. 
worried state of mind as the result of the | 
Arkansas trial and the impending State 
action in Ohio. It pleaded for time as regard | 
tests, inasmuch as a committee was being | 
organized by one of the electronic organiza- | 
tions for the purpose of cooperating with us, 
and inasmuch as Dr. Abrams would have to 
consult that committee. It again brought 
up the report of our test with Dr. X, as 
reported in our November issue, and de- 
plored the effect of that report on E. R. A. 
activities. It again brought up the essential 


a 


dated January 7th, 
It indicated a} 


difference between FE. R. A. findings and 
clinical findings, and the impossibility of 
reconciling both these methods for passing 
on results. Six days before his death, Dr. 


Abrams wrote: 
“You must remember that I have tried to 
point out to you on numerous occasions, that 


a test of this method cannot be compared 
with clinieal findings; and a committee of 
men before they can appreciate a test, must 


qualify themselves as to the basic principles 


of my method so that they them- 
selves can sit down and repeat that same 
test with similar findings.” Apparently if 
we don’t get these, the test doesn’t eount! 
Apparently if we don’t get them once, we 
may get them if we try again! 

Five months of close observation of E. R. 


and study of the 
that the 


A. diagnosticians at work, 
entire technique lead us to believe 
matter is by no means a bare-faced fraud. 
Many of those in the work—Dr. 
Abrams for -are apparently sincere. 
They believe in the method. When they get 
proper results they are elated; when they 
get unsatisfactory or even ridiculous read- | 
ings, they are bewildere:| and search for 
far-fetched explanation of a pseudo- 
scientific nature. 

The whole thing bears striking resemblance 
to the subjective psychic phenomena. Com- 
pare it with the Onija, which spells out 
messages through subconscious muscular ac- 
tion. Compare it with automatie writing, 
in which one’s hand traces mysterious texts 
quite without one’s volition and quite foreign 
to one’s state of mind. Compare it with the 
fact that three or four people can push a 
table all around a room without the slightest 
idea that they are pushing it at all. The 
E. R. A. technique is such as to leave the 
gravest ground for suspicion that it works— 
when it does work—in just this way. 

Its weak spot not made clear in the 
literature of the system that is designed for 
publie consumption The layman gets a 
picture of the Abrams practitioner applying 
the apparatus to the patient and reading off 
the results from a dial, a seale, or some 
other recording mechanism. If it were 
of course, subconscious manipulation by the 
No matter what 


engaged 
one- 


some 





18 


so, 





the state of our subconsciousness, we cannot 
|}make the thermometer or the seales give us 
__ ta false record. 


But the Abrams practitioner does not have 


}an instrument that makes its own readings. 


He has to set the indicator to a given index: 
then he goes through a procedure which in | 
effect answers “yes” or “no” to the implied | 
question whether von rate is present. And} 
the of getting the answer itself 
objectionable, in chat it consists merely in 
the doctor’s getting a certain sensation. It} 
takes the form of a changed tone on tapping | 
the reagent’s abdomen, or a sense of greater 
or less roughness the finger tips are | 
passed over his skin, or the degree to which | 
a glass, rubber or wooden rod sticks when | 
thus passed. 

(Continued on page 
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Our Abrams Investigation—VI 
(Continued from page 212) 

When the practitioner sets his rheostat 
switches for a given rate, he knows precisely 
what he is trying for. The very fact that 
he sets for one rather than another rate 
means that, consciously or subconsciously, 
he has guessed that the patient has or has 
not a certain ailment. The very fact that 
he knows the patient’s history from the 
statement accompanying the blood specimen, 
or that he has the patient there before him, 
makes it impossible for him to try one rate 
after another without the conscious or sub- 
conscious knowledge that the facts lean to- 
ward this finding and away from that one. 
Finally, under the Abrams doctrine pretty 
much everybody has syphilis and one or two 
other certain things. How ean he help 
getting the reactions when he knows that he 
“ought” to get them, and failing when he 
knows that he “ought” to fail? 

The collateral aspects of the matter sup- 
port this viewpoint strongly. The reactions 
are very uncertain: sometimes positive, 
sometimes merely a matter of. guessing one 
way or another. The state of mind of the 
diagnostician has much to do with his find- 
ings. Though it may have taken him six 
months to acquire the ability to “get” the 
reactions, he may lose this ability, tempor- 
arily or permanently, over night—especially 
if he begins to doubt the technique. A 
spectator with a skeptical turn of mind is 
apt to drive the reactions away, especially 
if he voices his disbelief (the psychic mem- 
ber of the staff interrupts to remark “Where 
have I heard that before?) When the blood 
specimens or germ cultures are known to 
the diagnostician, the reactions are positive, 
clean-cut atid readily elicited; and he can 
get the same reacticen out of the same speci- 
men time after time. With unknown speci- 
mens of either sort the reactions become 
weak and uncertain; they cover a wide 
range quite after the shot-gun findings of 
Dr. X in our one formal test; and a shuffling 
about of the specimens, followed by their 
presentation in a new order, finds the prac- 
titioner unable te duplicate the results of a 
moment ago. 

All this gives the strongest grounds for 
asserting that the whole thing is psychic—a 
trick of the subconscious mind, puzzling to 
the layman but clear as crystal and familiar 
as daylight to the psychic investigator. Per- 
sons close to Abrams have always contended 
that, whatever else be said about the man, 
he was sincere. He believed in what he 
did. When the reactions failed him he was 
always keenly disappointed and plainly be- 
wildered. And this happened with sufficient 


frequency so that he knew he could not 
submit the reactions to a scientific test. And 
it is our present belief that he knew the 


psychie nature of the whole procedure, knew 
that the diagnostician got out of the ap- 
paratus only what he put into it. He knew, 
we believe, that he himself was the “elec- 
tronic reactions,” just as any other honest 
E. R. A. practitioner is his own “electronic 
reactions.” This phase of the matter is now 
receiving our closest study, and we shall 
probably have more to say on it in a later 
article. 

In his letter of January 7th, Dr. Abrams 
went on to ask that we publish the findings 
of the International Hahnemannian Associa- 
tion which sent two of their committee to 
San Francisco to stay with Dr. Abrams for 
two months, in order to master the technique 
and pass judgment on its value. The report 
of the findings of that worthy body is an 
interesting document. It describes the tech- 
nique and its results. It admits the exist- 
ence of the so-called electronic reactions and 
their applicability to diagnostic work, but 
with several reservations. By no means does 
this report accept the Abrams method as a 
perfected product. 

Now that request of Dr. Abrams was fair 
enough. When the report of the Interna- 
tional Hahnemannian Association first came 


|to our attention, we were deeply impressed. 
| 


That association is to be commended on the 
scientific and business-like manner in which 
it has investigated the claims of Dr. Abrams, 
and more particularly his method. We im- 


|mediately got in touch with the very men 
of the International Hahnemannian Asso- 
ciation who had investigated E. R. A. and 


since then, over a 
we have been 


And 
months, 


the 
of 


report. 
several 


made 
period 


| working with them in their experiments with 
the 

| state 
lunwise for us to publish the original re- 


electronic reactions. At this 
experimentation, it would be 


so-called 
of the 


port, in that it is to be modified by subse- 
quent reports of that association, and in 
| that much remains to be done before a final 
opinion can be passed on this matter. 
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“Tt has been said of Dr. Abrams that he 

could, measure the span of life of any indi- 
vidual by means of the electronic emanations 
from a blood specimen. He measured his 
own span of life, and he is reported to have 
predicted his death during January of this 
year. That may be true. However, it 
seems strange that he should have closed his 
last letter to us by stating that he would 
probably not get to New York until some 
time in the Spring. 

Dr. Abrams is no more. His teachings 
are in the hands of some three thousand or 
more practitioners in this country -alone. 
Several experimenters are spending Targe 
sums of money and unlimited time endeayor- 
ing to discover the mysterious energy at the 
bottom of E. R. A. teehnique. With the 
interesting and baffling personality of Dr. 
Abrams no longer available as the founda- 
tion for the entire E. R. A. edifice, no 
longer available as a buffer against investiga- 
tion, the truth must soon be discovered since 
it is the technique itself which must now 
stand or fall. 


The Chemistry of Bread 


HE Food Research Institute in its first 

publication just issued from_.its head- 
quarters at Stanford University points out 
the wholesomeness of the stale“loaf, shows 
the waste produced by present bakery prac- 
tices and urges further investigation of the 
question as to why some bread keeps better 
than others. 

The assumption that staleness is caused 
by the loss of moisture from thé leaf is not 
tenable, for the report pointsout that what 
probably occurs is that much of the moisture 
in the bread is held by the starch which has 
been gelatinized in the baking. As the loaf 
comes out of the stove, thi8 starch jelly dis- 
tributed through the bread contains all the 
moisture it can hold. As the bread cools, 
the starch gives up some of its moisture, and 
this moisture is absorbed by the other econ- 
stituents of the loaf, changing the crust 
from a brittle material that crunches be- 
tween the teeth to a soft and pliable one, 
while the gluten of the crumb is given a 
toughness and firmness which as fresh bread 
it did not have. The bread becomes stale at 
low temperatures and this accounts for the 
fact that bread when stale, but not dry, can 
be freshened up by heating. The process is 
reversed and the starch-jelly reabsorbs the 
moisture from the other bread constituents. 


“Thirty Years of Psychic 


Research” 
(Continued from page 160) 
excellent translation by Fournier d’Albé 
gives assurance that here, as with Mr. de 


Brath’s rendition of Richet’s book, know!- 
edge of the subject as well as of the language 
has had full play. 

The case of Eva C. has been a much con- 
troverted, and a bitterly controverted, one. 
The present book will not clear it up to the 
satisfaction of all, because the Baron plainly 
not entertain as seriously as the in- 
itor ought, the hypothesis of fraud. 

shows excessive naiveté in the 
of what can fairly be characterized 
as strong evidence of fraud. Thus, when 
one of Eva’s “materializations” carries on its 
face a page-heading from “Le Miroir,” the 
journal from which Eva is charged with hav- 
ing clipped pictures for use in this fashion, 
the Baron records the fact with the very 
extraordinary remark that he has no ex- 
planation for it. Nevertheless, this is the 
first approach to a complete account of 
Eva’s mediumship that has appeared, and 
it is of great importance. Every serious 
student of psychic matters ought to read it 
and form his own ideas of the evidence for 
materialization, which we think, for the 
present at least, must rest largely upon Eva. 


does 
vestigs 
He even 
presence 


Even the general reader, though he would 
probably tire if he attempted a close ex- 
amination of every page, will find it well 


worth while to make a first-hand acquaint- 
ance with this interesting episode in psychic 


investigation. Not the least important 
feature of the volume is that, in this Eng- 


lish edition, there is included the Baron's 
rejoinders to much of the newspaper criti- 
cism which flowed so freely upon publication 
of the first German edition. It is only fair 
to say that much of this criticism displays 
the same haste and the same ill-considera- 
tion which it charges against the Baron. 
Schrenck Notzing, by the way, like Richet, 
rejects the spirit hypothesis—though he does 
so rather more tentatively than Richet; and 
like Richet, he has no very well formulated 
alternative to offer in its stead. We make 
this remark with no critical intent; it rather 
well represents our own present state of 
mind, too. 





— 
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A MUTUAL ORGANIZATION—FOUNDED IN 1845 


New York Life Insurance Co. 


(Incorporated under the Laws of New York) 
346 BROADWAY, NEW YORK, N. Y. 











Seventy-Ninth Annual Statement 


TO THE POLICY-HOLDERS: 


As a policy-holder you are chiefly interested in the quality of your Company and in the service it renders. 
By “quality” I mean the character of its business; the grade of its securities; the standards maintained by its 
Executive Officers. 

I can not paint a complete picture, but in order to drive home some of the truth I give you below a picture 
of the work of one Committee during the year 1923. 

During 1923 the Finance Committee made the following investments: 























Ave 
BONDS PURCHASED Cost ‘Yield 
I i ns aay eae One hae AS been pekded PRM k eRe $11,013,860.00 4.65% 
EEE Oe ee ey ee ere ee rere ee 13,569,960.00 5.44% 
od as Sad wh be + ab cee gee R eee ett Meee-wale 4,050,912.00 5.02% 
2 SE WO OU MI, os occ cece wanasccssesesecccdceesen geese sdios os eas 9,216,596.00 5.49% 
4 TE TS eS ee ye ee ey rr ee ee 494,700.00 5.24% 
i British and Other Foreign Bonds. .........0.ccccscccsccscccsccescsceceseseseveces 5,470,312.00 5.14% 
| WII sis hide hth scd sc tleiipdsnedeabipinkivedssc cer beeeal eaves: $43,816,340.00 5.17% | 
. BOND AND MORTGAGE LOANS MADE 
eS. 8 on nnd e gl nd SAE PER RE ROLES ASEM DASE A Se a eae oe bbe 4 $59,262,432.00 5.81% 
i an cab a tale eemeake wae aera heds see de ness adaeeee RES eee reereewe 10,002,094.00 5.80% 
EE fakin «cb Oda L Ede w RARE DOERR AD OSA Ska A AEs bb tSesSenpeesaeesteees 18,097,561.00 5.38% 
el i Ba ad el cs kag hewn baw REA Oa eee $87,362,087.00 5.72% 
SES ELE Ee TS Eo $131,178,427.00 5.54% 
ee ng Oe ee ee pind od 6 ane AROS eee es $12,991,730.00 5.50% 
a i i i as oe rs a ed $144,170,157.00 5.53% 








opportunity to benefit you through selling and reinvesting, without risk, in order to increase the earning power 
of invested assets. They therefore sold Bonds amounting to (par value) $44,845,459.29 during the year, of 
which $33,182,900.00 were United States Government Bonds. By this process, and by transferring of certain 
foreign bonds, in reinsuring foreign business, they increased the earning power of Ledger Assets by over 
$1,000,000.00 annually for an average of nine years. 

In addition to the Finance Committee we have five other standing committees and several sub-committees. 
They all work. The standing committees make detailed reports to the Board of Directors monthly. The members 
of the Board are in close touch with matters of fact as well as matters of policy. 


This total—$144,000,000.00—was much more than our net income. The Committee believed it saw an | 





eo a dt de ee eRe eek seaewbenbidewes $693,000,000.00 
eT ca he ceve es sud satedddeebannddesedeeeeaas® $300,000,000.00 
i ees sade RCS Seeded Onn eee bp eeee $4,300,000,000.00 
The admitted assets, at market values, aggregate. ............ ccc ccc cee cece eee eee eesees $1,003,773,000.00 
Ne a aha ik ia died iain decihcmatins Dinh eume gubuasin ei ieek sold $69,500,000.00 


We have 125 Branch Offices in the United States and Canada, to which over 8,000 agents report. 
DARWIN P. KINGSLEY, President. 


Balance Sheet, January 1, 1924 
Bonds at MARKET VALUE, as Determined by Insurance Department, State of New York 

















ASSETS LIABILITIES 
ES OA rere $7,774,440.00 I ee od. She aad oak bie $800,574,178.00 | 
First Mortgage Loans— Other Policy Liabilities.................. 24,620,009.06 | 

EERE ALS RS Care 66,239,961.23 Dividends left with Company to Accumulate 
On Residential and Business Properties. . 189,255,218.65 ale a ls dike Boao 13,851,238.99 
en eee eke hee ab eae 166,267,471.04 Premiums, Interest and Rentals prepaid.... 3,244,255.04 
Bonds of the United States............... 92,274,810.00 Taxes, Salaries, Accounts, etc., due or ac- 
RRR ERIE EE 283,480,416.77 CE os ce de R et ia bh Rha ee owe 66 7,729,500.32 
Bonds of other Governments, of States and De THORNE, gg. nn ccc secccsccceccs 9,088,210.00 
RGIS RR ee, on ei 130,950,765.53 Dividends payable in 1923................ 54,800,321.47 
ee Ens 5 eet na See eae ws 64-40 6,835,903.11 Reserve for Deferred Dividends........... 20,352,917.00 
Ss eee ee a 60,694,776.13 General Contingency Funds not included 
a a ae ga Re a 69,513,132.58 
SES te eae ety ee $1,003,773,762.46 a RFS ces ger. eta $1,003,773,762.46 





Since organization the Company has paid to and on account of Policy-holders and Beneficiaries over | 
$2,000,000,000.00 | 
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The Quest for Superiority 
tna Cutting Tool 


The aborigines quest for superior metals was 
often ‘beset ‘wah many = search led 


m servants by the m 
One of the best tool steels resulting 
methods i 


UTICA TOOL STEEL 


It is an ideal steel for threading tools, master and 
production taps, ¢ es, combination blanking tools, 
punches, twist drills, reamers, broaches, form cutters 

, keen, durable cutting edge is de 
cy to warp or 


**Your Utica steel for 
they are subjected to 4500 
the square inch stand the gaff for- 


ne., 
blocks where 
G 


May we talkover your 
tool steel require- 
ments with you? 
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SPECIAL PURPOSES 
WATERVLIET-N Y-USA 


LUDLUM ., 
SPECIAL STEELS 
LUOLUM STEEL COMPANY 
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Added Production, Only! 


Counters on your machines ADD the output—and 
mean added output for this reason: They oils the 
sum total of oak to your attention, when all it needs 
is attention to “jack it up!"’ Production-gains are all 
you countenance—and all you see when you read the 
operator's record on a 


f~-_T 
Newdar 
COUNTER 


The large Set-Back Rev- 
olution Counter ai right 
és less than % actual 
size. The small Revolu- 


tion Counter below is 


shown nearly full size 
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The Set-Back Revolution Counter above re- 
cords the output of the larger machines where the revolu- 
tions of a shaft record operations, or output. Counts one for 
each revolution, and sets back to zero from any figure by 
turning knob once round. Supplied with from four to ten 
figure-wheels, as required. Price, with four figures, as 
illustrated, $10.00 (subject to discount). 


The Small Revolution Counter at left records 
the output of smaller machines where a shaft revolution 
indicates an operation. Though small, this counter is very 
durable; its mechanism will meee a x A high rate of 
speed, making it especially adapted to light, fast-running 
machines. Will subtract if run backward. Price, $2.00. 


There’s a VEEDER to fit every machine—and every need in 
your development-work. The Veeder booklet shows 80 pages 
of counters; write for this free guide to greater production. 


| 
| The Veeder Mfg. Co., Hatint™Conn 











| Hartford, Conn. 
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The Story of Steel—III 


(Continued from page 163) 


their share in building up this wonderful 
system of Lake trangportation. Their most 
notable work, outside of the provision of 
lighthouses and the dredging of harbors, has 
been done at and around the rapids of St. 
Mary’s River, where they have dredged and 
blasted some 45 miles of canal, with a least 
width of 300 feet and a minimum depth at low 
stage of 21 feet. Other notable work has been 
the construction of a series of locks, two of 
which are the longest in existence. These 
include the Weitzel Lock—515 feet by 80 
feet: the Poe Lock—S00 feet by 100 feet; 
the third lock 1350 feet by 80 feet, and the 
fourth lock of the same dimensions. The 
various channels approaching the locks, 
through St. Mary’s River and elsewhere, are 
excellently lighted, and the captains of the 
ships, through long familiarity, navigate 
these channels, even in very foggy weather, 
with an accuracy and absence from ground- 
ing or collision that is positively uncanny. 

We reached the easterly end of Lake Su- 
perior at night, and in thick weather, and 
therefore anchored outside the canal. Dur- 
ing the night the stream of traffic coming up 
behind us halted also, and when day broke 
and the fog lifted there were some eight or 
ten big freighters, fully loaded, bunched 
around us. We tied up alongside the pier 
awhile, until two big 12,000-ton ore boats 
which were in the lock had steamed out. 
We then entered, being followed by an- 
other ship of our own size. Two other ves- 
sels oceupied No. 4 lock and, as showing the 
immensity of this traffic, the writer noted 
from the pilot house that, including the ships 
in the locks, those waiting to enter at each 
end, and those which had passed through 
and were starting to the eastward or west- 
ward, there was an aggregation of ships 
which the captain estimated to total over 
150,000 tons in capacity. 

We have said that navigation is totally 
different on the Great Lakes, and certainly 
the end of our journey bore out this state- 
ment; for we proceeded, in spite of our 
length of over 600 feet, to steam up a nar- 
row, winding creek averaging 250 feet in 
width, and with turns of 90 degrees to our 
destination, the Lorain Steel Works, where 
we were to discharge. A powerful tug at the 
bow, a series of alternate full-ahead and 
| full-astern telegraphs to the engine room, 
combined with an amazing amount of churn- 
ing up of soft mud, landed us finally at the 
great ore docks of the company. Before we 
tied up alongside, the hatch covers had all 
| been opened and four Hewlett unloaders, 
moving into position on the concrete wharf, 
spaced themselves along our 400-foot length 
of cargo hold. 

These unloaders are one of the most amaz- 
ing mechanical contrivances of all the many 
amazing things connected with the United 
States steel industry. I was standing amid- 
ships, looking down into one of the holds, 

when a voice from the air called out “Good 
morning, did you have a fine passage?” and 
looking up I saw the huge grab bucket and 
the vertical bucket leg of an unloader de- 
seending to enter the hatch. The voice was 
from the operator of the grab, who, as will 
be seen from our illustration, has his cabin 
inside the “bucket leg” and a few feet above 
the bucket. As he passed me he pulled a 
lever, and the two halves of the bucket 
|swung apart until the opening was over 
| twenty feet. Down sunk the great mass 
deep into the pile of ore below. Another 
lever was pulled and the jaws crunched to- 
gether, and the operation of a third lever 
eaused the whole leg and bucket, with its 
load of ten tons, to rise vertically into the 
air. Then the grasshopper-like, double walk- 
ing beam moved back until the bucket 
| was within the pier line, when it opened 
and let its contents fall into a _hop- 
per and thence into a lorry, which im- 
mediately was drawn inshore upon the 
framework of the unloader to dischargé it- 
| self into ore cars on the tracks below. The 
| walking-beam section of the unloader then 
| moved forward again until the bucket leg 





was over the hatch, when it descended for | 


another grab. I timed the operation and 
found that the cycle took just one minute. 

This was a ten-ton unloader, but some 
of the later and larger machines are capable 
of picking up 17 tons at one grab, and 
with this in mind it ean be understood how 


the records of unloading mentioned above | 


|in this article were achieved. 


Thus, we have followed the ore from the | rising. 





| airplanes 





| 





| 
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for each scoop it was torn loose from its 
age-long resting place in the ore body; and 
at 17 tons to the grab it was picked up 
and brought ashore at the end of its long 
journey by water. 


More Steam-Engine Power With- 
out Steam 


(Continued from page 168) 


one-half minutes for the new liquor to be 
heated up to a pressure of 20 pounds per 
square inch as read off the pressure gage. 
The engine was started running and the pres- 
sure then fell to about 18 pounds per square 
inch, but stayed there during the entire 
course of the experiment, going up slightly 
as load was put on the engine. The engine 
ran perfectly and even after 18 weights had 
been placed on the beam pan, it still con- 
tinued running. 

The conclusion must therefore be drawn 
that the new power medium will develop six 
times as much power as steam under con- 
stant conditions. It was interesting to note 
that the exhaust from this engine was direct 
to the air, and in the case of the new liquid 
it was almost in the form of a liquid while 
in the case of steam it was hot vapor. 
Furthermore the engine itself was perfectly 
cool when run with the new power medium 
but rather hot when run with steam. 

There have been quite a few uses sug- 
gested for the new power medium. In gen- 
eral it may be said that it will find a field 
in every phase of power generation. Thus 
it has been suggested that it can be used in 
central station plants for developing power, 
in city water and sewage pumping stations. 
It has an application to marine transporta- 
tion. Railroad locomotives and ears ean be 
run with it. It may be applied for generat- 
ing power in mines, mills, factories, quarries, 
sawmills, cranes, ete., on the automobile, in 
and airships, where its non- 
inflammability would be extremely advan- 
tageous, for driving ice machines—there are 
in fact innumerable possible applications. 

In closing it may be said that this report 
was written as a corollary to an investiga- 


| tion made to determine if the claims of the 


inventor were really true. What has been 
seen convinces the writer that this new 
liquid will aetually develop a vapor which 
will run a turbine or a reciprocating engine. 
Furthermore, it will do so in a closed system 
wherein the same liquid is used over and 
over again. As far as could be determined 
this repeated use of the same liquid does 
not result in its decomposition. Finally, it 
appears that more power is generated at less 
heat in comparison with steam. 


Laying the Ghost of a War-Time 
Trouble 
(Continued from page 180) 


war debts of one sort or another of tens of 
billion dollars are trifling. It means that 
either we must grow more foodstuffs, and not 
only completely feed ourselves, but export re- 
placeable foodstuffs to maintain our foreign 
trade balance, or that we will lose our pros- 
perity, and our standards, which are the 
highest in the world, will sink to the lower 
level of those of foreign countries. Uncle 
Sam’s new lands of the West are gone; our 
old lands are wearing out. The productivity 
of our American soils must be restored by 
every possible means. To restore these soils 
requires just three elements, no more; phos- 
phorus, nitrogen and potash. Of phosphorus, 
we have in the vast phosphate deposits 
of the West, an inexhaustible supply, the 
greatest in the world. Of nitrogen, there is 
an inexhaustible supply in the air; it can 
be captnred by such mechanical means as at 
the Muscle Shoals plant, and by nature work- 
ing through the clovers, sowpeas and other 
leguminous plants which by strange bac- 
teriological action condense thousands of 
tons of it annually that there is no 
shortage of these two elements. Potash is 
then the key. Our practical men of science 
believe that we have this key; that it exists 
in the shape of millions of tons of soluble 
potash salt deposits in the Southwest. The 
interests of the people, whether the people 
realize it or not, demand early and reliable 
information as to the exact location, size 
and richness of these beds. If the question 
of the manufacture of nitrates at the Muscle 
Shoals or other plants is one for the poli- 
ticians and the farmers of the country to 
get moderately stirred up over, the question 
of locating American potash salts deposits is 
one that is worthy of a revolutionary up- 
The drilling of wells using core 


8O 


time when it was dug out of the Hull Rust | drills which will show just what is being 
pit to the time when it was deposited in | drilled through, and, when the beds of potash 
the stock pile alongside the blast furnaces, | are struck, just how thick they are, is im- 


800 miles distant. 


At the rate of 16 tons|peratively needed. 














